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IMPORTANT NOTICE 

Texas Instruments (Tl) reserves the right to make changes to or to 
discontinue any semiconductor product or service identified in this 
publication without notice. Tl advises its customers to obtain the latest 
version of the relevant information to verify, before placing orders, 
that the information being relied upon is current. 

Tl warrants performance of its semiconductor products to current 
specifications in accordance with Tl's standard warranty. Testing and 
other quality control techniques are utilized to the extent Tl deems 
necessary to support this warranty. Unless mandated by government 
requirements, specific testing of all parameters of each device is not 
necessarily performed. 

Tl assumes no liability for Tl applications assistance, customer product 
design, software performance, or infringement of patents or services 
described herein. Nor does Tl warrant or represent that any license, 
either express or implied, is granted under any patent right, copyright, 
mask work right, or other intellectual property right of Tl covering or 
relating to any combination, machine, or process in which such 
semiconductor products or services might be or are used. 



Copyright © 1987. Texas Instruments Incorporated 



INTRODUCTION 



Benefits of the 1-micron EPIC" Advanced CMOS Logic (ACL) family (54/74AC/ACT1 1XXX) from Texas 
Instruments include: 

• Advanced bipolar propagation delays 

• Low CMOS power consumption 

• 24-mA output drive 

• Significant reduction in output voltage noise 

Featuring both CMOS- (AC) and TTL- (ACT) compatible functions, the new devices can enhance the performance 
of high-speed CMOS designs or reduce power requirements in advanced bipolar designs without sacrificing the 
advantages of either technology. 

EPIC™ ACL ensures reliable system operation by reducing simultaneous switching noise, voltage noise generated 
when multiple outputs are switched. A function of package inductance and the rate of change in current (di/dt), 
switching noise is of greater concern for ACL than for bipolar designs because of the wider swings of CMOS 
transistors. 

Because the "end-pin" location of power and ground maximizes package inductance, conventionally-packaged 
ACL creates noise spikes that can lead to the loss of stored data, output glitching, and performance degradation. 
To ensure system reliability, the designer is forced to use noise-control techniques that detract from system 
performance, such as adding series resistors to device outputs. 

In EPIC™ ACL, power and ground pins have been assigned to package-center to reduce overall package 
inductance. Combined with a new circuit design technique called OEC™ (Output Edge Control), which softens 
the edges of the output wave without compromising overall speed, center-pin packaging significantly reduces 
system-level noise. 

Tl's EPIC™ ACL family provides the following: 

• 50% noise level reduction over end-pin ACL; 10% reduction over advanced bipolar devices 

• Flow-through architecture that simplifies design 

• Lower design cost due to lower parts count (no space sacrificed to passive components) 

• A broad range of over 100 planned functions 

• Co-development with Philips/Signetics. 

This data book presents pertinent technical information on available EPIC™ ACL devices. In addition, the General 
Information section contains a functional index of all EPIC™ ACL devices, available or under development, as 
well as device pinout information for the entire EPIC™ ACL family. 

Further information on Tl's EPIC™ ACL and other semiconductor products is available from your nearest Tl field 
sales office, local authorized distributor, or by calling Texas Instruments at 1-800-232-3200. 



EPIC and OEC are trademarks of Texas Instruments Incorporated. 
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NUMERICAL INDEX 



TYPE NUMBERS 



54AC1 1000 

54ACT11000 

54AC1 1002 

54 ACT 11002 

54AC11004 

54ACT11004 

54AC11008 

54ACT1 1008 

54AC11010 

54ACT11010 

64AC1 101 1 

S4ACT11011 

54AC11013 

54ACT11013 

54AC11014 

54ACT11014 

54 AC 11020 

54ACT 11020 

54AC1 1021 

54ACT1 1021 

54AC11027 

54 ACT 11027 

54 AC 11030 

54 ACT 1 1030 

54AC1 1032 

54 ACT 11032 

54AC11034 

54ACT 11034 

54AC1 1074 

54ACT1 1074 

54AC11109 

54ACT11109 

54AC11112 

54ACT11112 

54AC11132 

54ACT1 1 132 

54AC11138 

54ACT11138 

54AC11139 

54ACT11139 

54AC11151 

54ACT11151 

54AC11153 

54ACT11153 

54AC11157 

54ACT11157 

54AC11158 

54ACT11158 

54AC11160 

54ACT11160 

54AC11161 

54ACT11161 

54AC11162 

54ACT11162 



74 AC 11000 . 
74ACT11000 
74AC 11002 
74 ACT 1 1002 
74 AC 11004 . 
74ACT1 1004 
74AC11008 . 
74ACT1 1008 
74AC11010 . 
74ACT11010 
74AC11011 . 
74ACT11011 
74AC11013 . 
74ACT11013 
74AC11014 . 
74ACT11014 
74AC11020 . 
74 ACT 11020 
74AC11021 . 
74ACT11021 
74AC 11027 . 
74ACT 11027 
74 AC 11030 . 
74ACT11030 
74AC11032 . 
74ACT11032 
74 AC 11034 . 
74 ACT 11034 
74AC 11074 . 
74ACT1 1074 
74AC11109 
74ACT11109 
74AC11112 . 
74ACT11112 
74AC11132 . 
74ACT11132 
74AC11138 . 
74ACT11138 
74AC11139 . 
74ACT11139 
74AC11151 . 
74ACT11151 
74AC11153 . 
74ACT11153 
74AC11157 . 
74ACT1 1 157 
74AC11158 . 
74ACT11158 
74AC11160 . 
74ACT11160 
74AC11161 . 
74ACT11161 
74AC11162 . 
74ACT11162 



DATA 


PIN 


SHEET 


ASSIGNMENTS 


2-3 


1-27 






2-11 


1-27 


2-15 


1-27 


t 


1-27 


t 


1-27 


2-19 


1-27 


2-23 


1-27 


2-27 


1-27 


2-31 


1-27 


2-35 


1-27 


2-39 


1 -27 


t 




t 


1-27 


t 




t 


1 "J "7 


2-43 


1-27 


2-47 


1-27 






2-55 


1 -28 






2-63 


1 -28 


2-67 


1-28 


2-71 


1 -28 


2-75 


1 -28 


2-79 


1-28 


t 


1-28 


t 




2-83 


1-28 






2-93 


1-28 


2-99 




t 


1-28 


t 


1-28 


t 


1-28 


t 


1 -28 


t 


1-29 


t 


1 -29 


T 


1 -29 




1-29 


t 


1-29 


t 


1-29 


t 


1-29 


t 


1-29 


t 


1-29 


t 


1-29 


t 


1-29 


t 


1-29 


t 


1-29 


t 


1-29 


t 


1-29 


; 


1-29 




1-29 


t 


1-29 



*For more information on these devices, contact the factory. 
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TYPE NUMBERS 



- DA J* 



ASSIGNMENTS 



54AC1 1 163 

54ACT11163 

54AC11168 

54ACT11168 

54AC11169 

54ACT11169 

54AC11174 

54ACT11174 

54AC11175 

54ACT11176 

54AC11181 

54ACT11181 

64AC11190 

54ACT11190 

54ACU191 

54ACT11191 

54AC11192 

54ACT11192 

54AC11193 

54ACT1 1 193 

54AC11194 

54ACT11194 

54AC1 1238 

54 ACT 1 1238 

54 AC 11239 

54ACT 11239 

54AC1 1240 

54ACT11240 

54AC11241 

54ACT11241 

54AC11244 

54ACT 11244 

54AC11245 

54ACT11245 

54AC11251 

54ACT11251 

54AC11253 

54ACT11253 

54AC11257 

54ACT11257 

54AC11258 

54ACT1 1258 

54AC11269 

54ACT11269 

54AC11280 

54ACT 11280 

54AC11286 

54ACT11286 

54AC11299 

54ACT11299 

54AC 11323 

54ACT11323 



74AC1 1 
74ACT1 
74AC11 
74ACT1 
74AC11 
74ACT1 
74AC11 
74ACT1 
74AC11 
74ACT1 
74AC11 
74ACT1 
74AC11 
74ACT1 
74AC11 
74ACT1 
74AC11 
74ACT1 
74AC11 
74ACT1 
74AC11 
74ACT1 
74AC11 
74ACT1 
74AC11 
74ACT1 
74AC11 
74ACT1 
74AC1 1 
74ACT1 
74 AC 11 
74ACT1 
74 AC 11 
74ACT1 
74AC11 
74ACT1 
74AC1 1 
74 ACT 1 
74AC11 
74ACT1 
74AC1 1 
74 ACT 1 
74AC1 1 
74ACT1 
74AC11 
74ACT1 
74AC11 
74ACT1 
74AC11 
74ACT1 
74AC11 
74ACT1 



163 . 

1163 

168 

1168 

169 . 

1169 

174 . 
1174 

175 . 
1175 
181 . 
1181 

190 . 
1190 

191 . 
1191 

192 . 
1192 

193 . 
1193 

194 . 
1 194 
238 . 
1238 
239 
1239 

240 . 
1240 

241 . 
1241 

244 . 
1244 

245 . 
1245 
251 . 
1251 
253 . 
1253 

257 . 
1257 

258 . 
1258 
269 
1269 
280 . 
1280 
286 
1286 
299 . 
1299 
323 . 
1323 
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1-30 
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1-30 


t 
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1-30 
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1 -30 
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1-30 
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1 -30 
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1 -30 
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1-30 
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1 -30 
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1-30 
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1-30 
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1-30 
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1-31 


1 


1-31 


t 


1-31 
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1-31 
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1-31 


2-1 03 


1-31 






2 n3 


131 


2-119 


1-31 


2-1 23 


1-31 


2-1 29 


1-31 


2-1 33 




2-139 




t 


131 


t 


1 -31 


t 


1 -32 
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1-32 


t 


1 -32 


1 


1-32 


t 


1-32 


t 


1-32 


t 


1-32 




1-32 




1-32 
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1-32 
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1-32 
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1-32 
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1-32 
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TYPE NUMBERS 


DATA 
SHEET 


PIN 


1 


54AC11352 


74AC11352 


t 


1-32 




54ACT11352 


74ACT11352 


t 


1-32 




54AC1 1353 


74AC 11353 




1-33 


c 


54ACT1 1 353 


74ACT11353 


t 


1-33 


tio 


54AC1 1373 


74AC11373 


2-143 


1-33 


54ACT1 1373 


74ACT11373 


2-149 


1-33 


CO 


54AC11374 


74AC11374 


... 2-155 


1-33 


E 


54ACT1 1374 


74ACT1 1374 


. . . . 2-161 


1-33 


54AC 11378 


74AC11378 




1-33 


I 


54ACT11378 


74ACT11378 




1-33 




54AC11379 


74AC11379 


. . . . * 


1-33 


c 


54ACT11379 


74ACT11379 




1-33 




54AC 11520 


74AC11520 


■ - - " _J 


1-33 


ral 


54ACT11520 


74ACT1 1 520 


2-171 


1-33 


54AC11521 


74AC11621 


2-176 


1-33 


w 


54ACT11521 


74ACT11521 


2-180 


1-33 


La 


54AC11533 


74AC11533 


2-184 


1-33 


m 

w 


54ACT11533 


74ACT11533 


2-189 


1-33 


CD 


54AC11534 


74AC11534 


2-195 


1-33 


54ACT11534 


74ACT11534 


2-201 


1-33 




54AC11568 


74AC11568 


T 


1 34 




54ACT11568 


74ACT11568 


t 


1-34 




54AC11569 


74AC 11569 


t 


1-34 




54ACT1 1569 


74ACT11569 


t 


1-34 




54AC11579 


74AC11579 


t 


1-34 




54ACT11579 


74ACT11579 


I 


1-34 




54AC11620 


74AC11620 


2-207 


1-34 




54ACT11620 


74ACT11620 


2-213 


1-34 




54AC11623 


74AC 11623 


2-219 


1-34 




54ACT11623 


74ACT11623 


2-225 


1-34 




54AC11640 


74AC 11640 


2-231 


1-34 




54ACT11640 


74ACT11640 


2-237 


1-34 




54AC11643 


74 AC 11643 


2-241 


1-34 




54ACT11643 


74 ACT 11643 


2-247 


1-34 




54AC11646 


74AC 11646 


2-251 


1-34 




54ACT1 1 646 


74ACT11646 


2 259 


1-34 




54AC1 1648 


74 AC 11648 


t 


1-34 




54ACT1 1648 


74ACTU648 


t 


1-34 




54AC11651 


74AC11651 


t 


1-35 




64ACT1 1651 


74ACT1 1651 


t 


1-35 




54AC11652 


74AC 11652 


t 


1-35 




54ACT11652 


74ACT11652 


t 


1-35 




64AC11657 


74AC 11657 


T 


1-35 




54ACT1 1657 


74ACT11657 


t 


1-35 




54AC11818 


74AC11818 


t 


1-35 




54ACT11818 


74ACT11818 


t 


1-35 




54AC11819 


74AC11819 


t 


1-35 




54ACT1 1819 


74ACT11819 


t 


1-35 




54AC 11821 


74AC11821 


t 


1-35 




54ACT11821 


74ACT11821 


t 


1-35 




54AC11822 


74AC11822 


t 


1-36 




54ACT11822 


74ACT11822 


t 


1-36 




54AC 11823 


74AC11823 


t 


1-36 




54ACT11823 


74ACT 11823 


t 


1-36 





T For more information on these devices, contact the factory. 




NUMERICAL INDEX 



TYPE NUMBERS 



54AC1 1824 
54ACT1 1824 
54AC1 1825 
54ACT1 1825 
54AC1 1826 
54ACT1 1826 
54AC11827 
54ACT11827 
54AC1 1828 
54ACT1 1828 
54AC1 1833 
54ACT11833 
54AC11834 
54ACT11834 
54AC1 1841 
54ACT11841 
54AC1 1842 
54ACT1 1842 
54AC11843 
54ACT1 1843 
54 AC 11844 
54ACT11844 
54AC1 1845 
54ACT1 1845 
54AC1 1846 
54ACT11846 
54AC11853 
54ACT1 1853 
54AC1 1854 
54 ACT 1 1854 
54AC1 1861 
54ACT 11861 
54AC1 1862 
54ACT 11862 
54AC1 1863 
54ACT11863 
54AC1 1864 
54ACT11864 
54AC1 1873 
54ACT11873 
54AC11874 
54ACT1 1874 
54AC11881 
54ACT1 1881 
54AC1 1882 
54ACT1 1882 



74AC11824 . 
74ACT11824 
74AC11825 . 
74ACT1 1825 
74AC11826 . 
74ACT1 1826 
74AC11827 . 
74ACT1 1827 
74AC11828 
74ACT1 1828 
74AC11833 . 
74ACT11833 
74AC11834 
74ACT11834 
74AC11841 
74ACT11841 
74AC 11842 
74ACT11842 
74AC11843 . 
74ACT11843 
74AC 11844 . 
74ACT1 1844 
74AC11845 . 
74ACT11845 
74AC11846 . 
74ACT11846 
74AC11853 . 
74ACT1 1853 
74AC11854 . 
74ACT11854 
74AC11861 . 
74ACT1 1861 
74AC11862 . 
74ACT1 1862 
74AC11863 
74ACT1 1863 
74AC11864 
74ACT1 1864 
74AC11873 . 
74ACT11873 
74AC11874 . 
74ACT11874 
74AC11881 . 
74ACT1 1881 
74AC11882 
74ACT11882 



□ATA PIN 
SHEET ASSIGNMENTS 

1-36 
I -36 
1-36 
1-36 
1-36 
1-36 
1-36 
1-36 
1-37 
1-37 
1-37 
1-37 
1-37 
1-37 
1-37 
1-37 
1-37 
1-37 
1-37 
1-37 
1-38 
1-38 
1-38 
1-38 
1-38 
1-38 
1-38 
1 38 
1-38 
1-38 
1-38 
1-38 
1-39 
1 39 
1-39 
1-39 
1-39 
1-39 
1-39 
1-39 
1-39 
1-39 
1-39 
1-39 
1-40 
1-40 



t 



f For more information on these devices, contact the factory. 
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GLOSSARY 

SYMBOLS. TERMS. AND DEFINITIONS 



INTRODUCTION 

These symbols, terms, and definitions are in accordance with those currently agreed upon by the JEDEC Council of 
the Electronic Industries Association (EIA1 for use in the USA and by the International Electrotechnical Commission 
(IEC) for international use. 

OPERATING CONDITIONS AND CHARACTERISTICS (IN SEQUENCE BY LETTER SYMBOLS) 

Cj Input capacitance 

The internal capacitance at an input of the device. 

C Output capacitance 

The internal capacitance at an output of the device. 

Cpd Power dissipation capacitance 

Used to determine the no-load dynamic power dissipation per logic function (see individual circuit pages): 
PD = C pd V C C 2 f+'cc vcc- 

'max Maximum clock frequency 

The highest rate at which the clock input of a bistable circuit can be driven through its required sequence 
while maintaining stable transitions of logic level at the output with input conditions established that should 
cause changes of output logic level in accordance with the specification. 

ICC Supply current 

Tu- „..„„„» ♦ \/~.*~ ■«»t*khi I ■ i lint, i ill ~t M * I I ■ i I „:..,...;♦ 

l ne current into tne vqq supply terminal or an integrateu circuit. 

AlCC Supply current change (ACT devices only) 

The increase in supply current for each input that is at one of the specified TTL voltage levels rather than 

V or V C C 

l|H High-level input current 

The current into" an input when a high-level voltage is applied to that input. 

I|L Low-level input current 

The current into' an input when a low-level voltage is applied to that input. 

'OH High-level output current 

The current into* an output with input conditions applied that, according to the product specification, will 
establish a high level at the output. 

lOL Low-level output current 

1 ne current into an output wixn input conattions applied mat, accoraing to tne product specmcation, win 



establish a low level at the output. 



lOZ Off-state (high-impedance-state) output current (of a three-state output) 

The current flowing into* an output having three-state capability with input conditions established that, 
according to the production specification, will establish the high-impedance state at the output. 



•Current out of a terminal is given as a negative value. 



GLOSSARY 

SYMBOLS. TERMS. AND DEFINITIONS 



M 

The time interval between the application of a specified input pulse and the availability of valid signals at 
an output. 

tdi s Disable time (of a three-state or open-collector output) 

The propagation time between the specified reference points on the input and output voltage waveforms 
with the output changing from either of the defined active levels (high or lowl to a high-impedance (off) state. 
NOTE: For 3-state outputs, tdj s = tpHZ °' 'PLZ- Open-collector outputs will change only if they are low 
at the time of disabling so tjjis = tPLH- 

ten Enable time (of a three-state or open-collector output) 

The propagation time between the specified reference points on the input and output voltage waveforms 
with the output changing from a high-impedance (off) state to either of the defined active levels (high or lowl. 
NOTE: In the case of memories, this is the access time from an enable input (e.g., G). For 3-state outputs, 

ten = 'PZH or tpzi_- Open-collector outputs will change only if they are responding to data that would 

cause the output to go low so, for them, t en = tpHL- 

t n Hold time 

The time interval during which a signal is retained at a specified input terminal after an active transition occurs 
at another specified input terminal. 

NOTES: 1. The hold time is the actual time interval between two signal events and is determined by the 
system in which the digital circuit operates. A minimum value is specified that is the shortest 
interval for which correct operation of the digital circuit is guaranteed. 

2 . The hold time may have a negative value in which case the minimum limit defines the longest 
interval (between the release of the signal and the active transitionl for which correct operation 
of the digital circuit is guaranteed. 

tpd Propagation delay time 

The time between the specified reference points on the input and output voltage waveforms with the output 
changing from one defined level (high or low) to the other defined level. (t p d = tpHL or tPLH*- 

tpHL Propagation delay time, high-to-low level output 

The time between the specified reference points on the input and output voltage waveforms with the output 
changing from the defined high level to the defined low level. 



tpHZ Disable time (of a three-state output) from high level 

on the in| 

i high-impedance (off) state. 



The time interval between the specified reference points on the input and the output voltage waveforms with 
the three-state output changing from the defined high level to a high-im 



tpLH Propagation delay time, low-to-high-level output 



The time between the specified reference points on the input and output voltage waveforms with the output 

s defined high level. 



tpLZ Disable time (of a three-state output) from low level 

The time interval between the specified reference points on the input and output voltage waveforms with 
the three-state output changing from the defined low level to a high-impedance (off) state. 

tPZH Enable time (of a three-state output) to high level 

The time interval between the specified reference points on the input and output voltage waveforms with 
the three-state output changing from a high-impedance (off) state to the defined high level. 



GLOSSARY 

SYMBOLS, TERMS, AND DEFINITIONS 



tpzL Enable time (of a three-state output) to low level 

The time interval between the specified reference points on the input and output voltage waveforms with 
the three-state output changing from a high-impedance (off) state to the defined low level. 

t su Setup time 

The time interval between the application of a signal at a specified input terminal and a subsequent active 
transition at another specified input terminal. 

NOTES: 1 . The setup time is the actual time interval between two signal events and is determined by the 
system in which the digital circuit operates. A minimum value is specified that is the shortest 
interval for which correct operation of the digital circuit is guaranteed. 

2. The setup time may have a negative value in which case the minimum limit defines the longest 
interval (between the active transition and the application of the other signal) for which correct 
operation of the digital circuit is guaranteed. 

t w Pulse duration (width) 

The time interval between specified reference points on the leading and trailing edges of the pulse waveform. 

V| H High-level input voltage 

An input voltage within the more positive (less negative) of the two ranges of values used to represent the 
binary variables. 

NOTE: A minimum is specified that is the least-positive value of high-level input voltage for which operation 
of the logic element within specification limits is guaranteed. 

V|L Low-level input voltage 

An input voltage level within the less positive (more negative) of the two ranges of values used to represent 
the binary variables. 

NOTE: A minimum is specified that is the most-positive value of low-level input voltage for which operation 
of the logic element within specification limits is guaranteed. 

Voh High-level output voltage 

The voltage at an output terminal with input conditions applied that, according to product specification, will 
establish a high level at the output. 

Vol Low-level output voltage 

The voltage at an output terminal with input conditions applied that, according to product specification, will 
establish a low level at the output. 

Vf + Positive-going threshold level 

The voltage level at a transition-operated input that causes operation of the logic elelment according to 
specification as the input voltage rises from a level below the negative-going threshold voltage, Vj_. 

V T _ Negative-going threshold level 

The voltage level at a transition-operated input that causes operation of the logic element according to 
specification as the input voltage falls from a level above the positive-going threshold voltage, V + . 



EXPLANATION OF FUNCTION TABLES 



The following symbols are used in function tables on Tl data sheets: 



■ 

H = high level (steady state) 

L = low level (steady state) 

t = transition from low to high level 

I = transition from high to low level 

-* = value/level or resulting value/level is routed to indicated destination 

= value/level is re-entered 

X = irrelevant (any input, including transitions) 

Z = off (high-impedance) state of a 3-state-output 

a . . h " the level of steady-state inputs at inputs A through H respectively 

QO = level of Q before the indicated steady-state input conditions were established 

; u M I i r»?ti. ... ■* 

On, = complement of Qo or level of Q before the indicated steady-state input conditions were established 
Q n = level of Q before the most recent active transition indicated by I or i 
J L = one high-level pulse 
one low-level pulse 

TOGG LE = each output changes to the complement of its previous level on each active transition indicated by 
I or t 



If. in the input columns, a row contains only the symbols H, L, and/or X, this means the indicated output is valid when- 
ever the input configuration is achieved and regardless of the sequence in which it is achieved. The output persists so 
long as the input configuration is maintained. 

If, in the input columns, a row contains H, L, and/or X together with t and/or I, this means the output is valid when- 
ever the input configuration is achieved but the transition(s) must occur following the achievement of the steady-state 
levels. If the output is shown as a level (H, L, Qo, or On), it persists so long as the steady-state input levels and the 
levels that terminate indicated transitions are maintained. Unless otherwise indicated, input transitions in the opposite 

direction to those shown have no effect at the output. (If the output is shown as a pulse, J Lorl TTthe pulse 

follows the indicated input transition and persists for an interval dependent on the circuit.) 
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EXPLANATION OF FUNCTION TABLES 



Among the most complex function tables in this book are those of the shift registers. These embody most of the 
used in any of the function tables, plus more. Below is the function table of a 4-bit bidirectional universal 
e.g.. typeSN74194. 



symbols 
shift 



FUNCTION TABLE 











NPUTS 












OUTPUTS 




MODE 


CLOCK 


SERIAL 


PARALLEL 


OA 


o b 


Oc 




CLEAR 


S1 


SO 


LEFT 


RIGHT 


A 


B 


c 


D 


L 


X 


X 


X 


X 


X 


X X 


X 


X 


L 


L 


L 


L 


H 


X 


X 


L 


X 


X 


X 


X 


X 


X 


Qao 


Qbo 


Qco 


Qoo 


H 


H 


H 




X 


X 


a 


b 


c 


d 


a 


b 


c 


d 


H 


L 


H 




X 


H 


X 


X 


X 


X 


H 


°An 


OBn 


QCn 


H 


L 


H 




X 


L 


X 


X 


X 


X 


L 


QAn 


Q B n 


QCn 


H 


H 


L 




H 


X 


X 


X 


X 


X 


OBn 


QCn 


°Dn 


H 


H 


H 


L 




L 


X 


X 


X 


X 


X 


Qfin 


QCn 


QDn 


L 


H 


L 


L 


X 


X 


X 


X 


X 


X 


X 


Qao 


Qbo 


Qco 


Qoo 



The first line of the table represents a synchronous clearing of the register and says that if clear is low, all four outputs 
will be reset low regardless of the other inputs. In the following lines, clear is inactive (high) and so has no effect. 



E 

o 
•»- 
c 



C 
0) 

CD 



The second line shows that so long as the clock input remains low (while clear is high), no other input has any effect 
and the outputs maintain the levels they assumed before the steady-state combination of clear high and clock low was 
established. Since on other lines of the table only the rising transition of the clock is shown to be active, the second line 
implicitly shows that no further change in the outputs will occur while the clock remains high or on the high-to-low 
transition of the clock. 



The third line of the table represents synchronous parallel loading of the register and says that if SI and SO are both 
high then, without regard to the serial input, the data entered at A will be at output Qa, data entered at B will be at 
Qg, and so forth, following a low-to-high clock transition. 

The fourth and fifth lines represent the loading of high- and low-level data, respectively, from the shift-right serial input 
and the shifting of previously entered data one bit; data previously at Qa is now at Qq, the previous levels of Qg and 
Qq are now at Qc and Qq respectively, and the data previously at Qq is no longer in the register. This entry of serial 
data and shift takes place on the low-to-high transition of the clock when SI is low and SO is high and the levels at 
inputs A through D have no effect. 



The sixth and seventh lines represent the loading of high- and low-level data, respectively, from the shift-left serial input 
and the shifting of previously entered data one bit; data previously at Qg is now at Qa. the previous levels of Qc and 
QD are now at Qb and Qc, respectively, and the data previously at Qa is no longer in the register. This entry of serial 
data and shift takes place on the low-to-high transition of the clock when S1 is high and SO is low and the levels at 
inputs A through D have no effect. 

The last line shows that as long as both mode inputs are low, no other input has any effect and, as in the second line, 
the outputs maintain the levels they assumed before the steady-state combination of clear high and both mode inputs 
low was established. 



The function table functional tests do not reflect all possible combinations or sequential modes. 
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FLIP FLOP AND LATCH SIGNAL CONVENTIONS 



O 

CO 
3 
CD 



D flip-flop and latch signal conventions 

It is normal Tl practice to name the outputs and other inputs of a D-type flip-flop or latch and to draw 
its logic symbol based on the assumption of true data (D) inputs. Outputs that produce data in phase with 
the data inputs are called Q and those producing complementary data are called Q. An input that causes 
a Q output to go high or a Q output to go low is called Preset (PRE). An input that causes a Q output to 
go high or a Q output to go low is called Clear ICLRI. Bars are used over these pin names (PRE and CLR) 
if they are active-low. 

The devices on several data sheets are second-source designs, and the pin-name conventions used by 
the original manufacturers_have been retained. That makes it necessary to designate the inputs and outputs 
of the inverting circuits D and Q. 

In some applications, it may be advantageous to redesignate the data input from to D or vice versa. 
In that case, all the other inputs and outputs should be renamed as shown below. Also shown are 
corresponding changes in the graphical symbols. Arbitrary pin numbers are shown in parentheses. 



PRE - 
C- 
D - 

CLR- 



[11 ^ 

12) 


S 
C1 
1D 

R 


,5, 




(3) 


141 ^ 







CLR - 
C ■ 
5- 

PRE- 



111 


R 

C1 

ID 

S 


^ IS) 


12) 


16) 


131 ^ 


14) ^ 







PRE 


HI 




S 


12) 






CLK 




>C1 


D 


13) 




ID 



CLR 



141 





PRE ^ S 



u 



The figures show that when Q and Q e xcha nge names, the Preset and Clear pins also exchange names. 
The polarity indicators (fc>.) on PRE and CLR remain, as_these inputs are still activejow, but the presence 
or absence of the pojarity indicator changes at D (or D), Q, and Q. Pin 5 (Q or Q) is still in phase with 
the data input (D or D); their active levels change together. 
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THERMAL INFORMATION 



In digital system design, consideration must be given 
to thermal management of components. The small 
size of the "small outline" package makes this even 
more critical. Figure 1 shows the thermal resistance 
of these packages for various rates of air flow. 

The thermal resistances in Figure 1 can be used to 
approximate typical and maximum virtual junction 
temperatures for the EPIC" ACL family. In general, the 
junction temperature for any device can be calculated 
using Equation 1 . 

Tj = RflJA x Pj + Ta ID 

where 

Tj = virtual junction temperature 
R 0JA = thermal resistance, junction to 
free air 

Pj = total power dissipation of the 
device 

Ta = free-air temperature 

The total power consumption can be determined from 
Equation 2 for an AC device and Equation 3 for an 
ACT device. 



JUNCTION-TO-AMBIENT THERMAL RESISTANCE 
vs 

? AIR VELOCITY 

o 




200 300 400 
Air Velocity -Feet/Min 

FIGURE 1 



FT = Vccx'CC + (CpdxVcc 2 *fi) + £(Ci_xVcc 2 xf ) 



PT ■ VccxUcC + (Nx Alec + ddl 



xV C C 2 xfi) + E(C L xV C C 2 xfo) 



(2) 
(3) 



where 



Vcc = supply voltage (5 V for typical, 5.5 V for maximum) see Note 1 
ICC = quiescent supply current (specified on device data sheetl 
Cpd = Power dissipation capacitance (from the device data sheet) 
fi = input frequency 
Cl = output load capacitance 
f Q = output frequency 

N = number of inputs drivenf by a TTL device 
dc = duty cycle 

Alec = increase in supply current (specified on device data sheet) 



NOTE 1 : In system applications Ice can be minimized by keeping input voltage levels less than 1 V for V| L and greater than V cc - 1 V 
for V|h and input rise and fall times less than 15 ns. 



EPIC is a trademark of Texas Instruments Incorporated. 
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PARAMETER MEASUREMENT INFORMATION 



a 

CD 
3 
CD 



3 

O 



SERIES 54AC11XXX AND 74AC11XXX DEVICES 

FROM OUTPUT m 

UNDER TEST 



C L - SO pF . 
ISee Note A) ^> 



500 nl 



TIMING INPUT 
ISee Note Bl 



LOAD CIRCUIT FOR TOTEM-POLE OUTPUTS 

/ V CC j . V CC 

HIGH-LEVEL J BQ% V 50 % 



i l«-'h-H 



DAT, 



A INPUT 50%j f~ ~ 



SETUP AND HOLD TIMES 



V CC 

50% 





INPUT 



INPUT 




(sJTZb. / 50% v « V 



PULSE DURATION 
VCC 



-0 



50% V CC 



IN-PHASE 
OUTPUT 



I 



OUT-OF-PHASE 
OUTPUT 



I 

tPLH-H H | 

1 / ! — v v ° 

60% V CC +50% V CC 

I IN v 

N M-'PHL 

<PHL-H H H H-'PLH 

\50% V CC 7^50% V CC 

> ' vol 



PROPAGATION DELAY TIMES 



NOTES: A. C[_ includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Z Q = 50 ft. t r = 3 ns, tf = 3 ns. 
For testing pulse duration: t r = 1 to 3 ns, tf = 1 to 3 ns. Pulse polarity can be either a high-to-low-to-high or low-to-high-to-tow. 

C. The outputs are measured one at a time with one input transition per measurement. 




DADAMETED ME A CIIDEMCMT IKICnDM ATIHU 

rHnHlwlEicn MEHdunEiviEn I iraruniviH I lura 



FROM OUTPUT 
UNDER TEST 



SERIES 54AC11XXX AND 74AC11XXX DEVICES 

O 2 x V C C 



EST t 

C L - 50 pF _L_ 



OGND 



-W* f O OPEN 

soo n 



(See Note 



TEST 


SI 




'PLH"PHL 


OPEN 


c 


•PLZ"PZL 


2 X V CC 


itioi 


•PHZ'<PZH 


GND 



LOAD CIRCUIT FOR THREE STATE OUTPUTS 

-v C c 



TIMING INPUT 
ISee Note Bl 



VCC 



HIGH-LEVEL 
INPUT 



-Jt50% \-5C 



DATA INPUT 50%-j 



^ 

■\50% 

\ 



LOW-LEVEL 
INPUT 



[-50% 




v cc 

50% 



v cc 



SETUP AND HOLD TIMES 



M0% 

f 

PULSE DURATION 



03 



vcc 




OUT-OF-PHASE 
OUTPUT 



OUTPUT CONTROL 
(Low-level enabling) 

OUTPUT 
WAVEFORM 1 
SI at 2 x V C c 
(See Note C) 

OUTPUT 
WAVEFORM 2 
SI at GND 
ISee Note CI 



~ ^ 50% V C C ^50% V C C 



VCC 




|«-<PZL-*I 
' J 



|«-<PLZ-H 



I 

|«-<PZH-W 

I 



\so% v cc I 



L 50% V CC 




PROPAGATION DELAY TIMES 



ENABLE AND DISABLE TIMES 



NOTES: A. Cl Includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics: PRR < 10MHz,Z = 50 □. t f = 3 ns, tf = 3 ns. 
For testing pulse duration: t r = 1 to 3 ns, tf = 1 to 3 ns. Pulse polarity can be either a high-to-low-to-htgh or low-to-high-to-low. 

C. Waveform 1 is for an output with internal conditions such that the output is iow except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one input transition per measurement. 
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PARAMETER MEASUREMENT INFORMATION 



SERIES 54ACT1 1 XXX AND 74ACT1 1XXX DEVICES 



TIMING INPUT 
[See Note 



FROM OUTPUT 
JNDER TEST 



C L - 50 pF _L_ 
(See Note 



/|\ / \ 

•su-H H- 

l k-'h-H 



DATA INPUT 1.5 V 



3 V 

5 V 





LOAD CIRCUIT FOR TOTEM POLE OUTPUTS 



SETUP AND HOLD TIMES 



HIGH-LEVEL 
INPUT 



v 3V 

-1.5 V \1.5V 

l\_ 

-3 V 



INPUT 
(See Note Bl 



IN-PHASE 
OUTPUT 



LOWLEVEL 
INPUT 



"V !/ 



3 V 



5 V 



OUT-OF-PHASE 
OUTPUT 



tPLH-H H | 

-I — V ° H 

50% V C C +50% V C C 

I IN V 0L 

M — M-'phl 
H — H-'plh 

\J v h 

50% V C c *50% V CC 

/ vql 



•PHL-H H 



PULSE DURATION 



PROPAGATION DELAY TIMES 



NOTES: A. Cl includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics: PRR « 10 MHz. Z D = 50 Q. t f = 3 ns. tf = 3 ns. 
For testing pulse duration: t r = 1 to 3 ns, tf = 1 to 3 ns. Pulse polarity can be either a high-to-low-to-high or low-to-high-to-low. 

C. The outputs are measured one at a time with one input transition per measurement. 
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PARAMETER MEASUREMENT INFORMATION 



FROM OUTPUT 
UNDER TEST 



SERIES 54ACT1 1XXX AND 74ACT1 1XXX DEVICES 



C L - 50 pF 



r 

Al^ 



2 X V C C 
O OPEN 
nGND 



TEST 


SI 


<PLH'<PHL 
'PLZ"PZL 
'PHZ'tPZH 


OPEN 

2 x V CC 
GND 



TIMING INPUT 



LOAD CIRCUIT FOR THREE-STATE OUTPUTS 
3 V 



DATA INPUT 1.5 V 




HIGH-LEVEL 



-JC1.SV X-1 



3V w 




c 



SETUP AND HOLD TIMES 



PULSE DURATION 



INPUT /"T^ Vl. 



■ 3 V 



I 

tPLH-M- 



IN PHASE 
OUTPUT 



' Vc«! 



<PHL 



OUT-OF-PHASE 
OUTPUT 



V 

^50% V CC 

n v 

H M-tpHL 

M — h-'plh 

Vo 



"V !/ ° 

\SO% V CC -*- 50% V CC 

> ' v 0L 



PROPAGATION DELAY TIMES 



OUTPUT CONTROL 
(Low-level enabling) 

OUTPUT 
WAVEFORM 1 
S1 at 2 X V CC 
ISee Note CI 

OUTPUT 



U-«PZL-»I 

— I 




3 ^50% V CC | 
I 

H-'pzh-w K'phzX 

I ' V 0H 



SI at GND 
(See Note CI 



^50% V CC 



ENABLE AND DISABLE TIMES 



A. C\_ includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z Q = 50 fi, t r = 3 ns. tf = 3 ns. 
For testing pulse duration: t r = 1 to 3 ns. tf = 1 to 3 ns. Pulse polarity may be either a high- to-low-to-high or low-to-high-to-low. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one input transition per measurement. 



, Texas 117 
Instruments 



FUNCTIONAL INDEX 



GATES AND INVERTERS WITH TWO-STATE OUTPUTS 



POSITIVE-NAND GATES AND INVERTERS 



DESCRIPTION 


TYPE 


AVAILABILITY 


AC 


ACT 


Hex inverter 


004 


A 


A 


Hex noninverter 


034 


▲ 


▲ 


Triple 3-input gate 


010 


• 


• 


Dual 4-input gate 


020 


• 


• 


8-input gate 


030 


• 


• 



E 

a 

c 



POSITIVE-AND GATES 



DESCRIPTION 


TYPE 


AVAILABILITY 


AC 


ACT 






Quadruple 2-input gate 


008 


• 


• 


Triple 3-input gate 


Oil 


• 


• 


Dual 4-input gate 


021 


• 


• 



(J 



POSITIVE-NOR GATES 



DESCRIPTION 


TYPE 


AVAILABILITY 


AC 


ACT 


Quadruple 2-input gate 


002 


• 


• 


Triple 3-input gate 


027 


■ 


• 



POSITIVE-OR GATES 



DESCRIPTION 


TYPE 


AVAILABILITY 


AC 


ACT 


Quadruple 2-input gate 


032 


• 


• 


SCHMITT-TRIGGER POSITIVE-NAND GATES AND INVERTERS 


DESCRIPTION 


TYPE 


AVAILABILITY 


AC 


ACT 


Hex inverter 


014 


A 


A 


Dual 4-input positive NAND 


013 


▲ 


A 


Quadruple 2-input positive NAND 


132 


A 


A 



• Denotes available product. 

▲ Denotes planned new products. For product availability on these devices, contact the factory. 



FUNCTIONAL INDEX 



BUFFERS. DRIVERS. AND TRANSCEIVERS WITH THREE-STATE OUTPUTS 



BUFFERS. DRIVERS, AND TRANSCEIVERS 



DESCRIPTION 


# of BITS 


TYPE 


AVAILABILITY 


AC 


ACT 




10 


827 


A 




Noninverting buffer/driver 


8 


241 


• 






8 


244 


• 




Inverting buffer/driver 


10 


828 


▲ 




8 


240 


• 




Noninverting transceiver 


10 


861 


A 






863 


A 






10 


862 


A 




Inverting transceiver 


9 


864 


A 





8-BIT BIDIRECTIONAL BUS TRANSCEIVERS 



DESCRIPTION 


TYPE 


AVAIL 


ABILITY 






AC 


ACT 


Noninverting 


245 


A 


• 


623 


A 


A 








652 


A 


A 


Inverting 


620 


A 


A 


651 


A 


A 




640 


A 


A 


Inverting and noninverting 


643 


A 


A 


Noninverting registered 


646 


A 


A 


Inverting registered 


648 


A 


A 


Noninverting with parity 


657 


A 


A 


Noninverting registered 


833 


A 


A 


Inverting registered 


834 


A 


A 


Noninverting latched 


853 


A 


A 


Inverting latched 


854 


A 


A 



• Denotes available product. 

▲ Denotes planned new products. For product availability on these devices, contact the factory. 
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FUNCTIONAL INDEX 



FLIP-FLOPS 



DUAL AND SINGLE FLIP-FLOPS WITH ASYNC CLEAR AND PRESET 



DESCRIPTION 


TYPE 


CLOCK 
EDGE 


AVAILABILITY 


AC 


ACT 


Dual J-K edge triggered 


109 


POS 


• 


• 


112 


NEG 


A 


A 


Dual D-type 


074 


POS 


• 


• 



QUAD AND HEX FLIP-FLOPS WITH POSITIVE CLOCK EDGE 



DESCRIPTION 



D-type 



Q,Q 



Q.Q 



379 



AVAILABILLITY 



c 
CD 



8-. 9-. and 10-BIT O-TYPE FLIP-FLOPS WITH THREE-STATE OUTPUTS 



DESCRIPTION 


# OF 


CLEAR 


CLOCK 


TYPE 


AVAILABILITY 


BITS 


EDGE 


AC 


ACT 


Noninverting 


8 




POS 


374 


A 


• 


Noninverting dual 4-bit 


8 


ASYNC 


POS 


874 


A 


A 


Inverting 


8 




POS 


534 


A 


A 




Noninverting 


8 


ASYNC 


POS 


825 


A 


A 


Inverting 


8 


ASYNC 


POS 


826 


A 


A 


Noninverting 


9 


ASYNC 


POS 


823 


A 


A 


Inverting 


9 


ASYNC 


POS 


824 


A 


A 


Noninverting 


10 




POS 


821 


A 


A 


Inverting 


10 




POS 


822 


A 


A 



































• Denotes available product. 

▲ Denotes planned new products. For product availability on these devices, contact the factory. 
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FUNCTIONAL INDEX 




COUNTERS AND LATCHES 



SYNCHRONOUS COUNTERS WITH POSITIVE-EDGE CLOCK 



DESCRIPTION 


# OF 


OUTPUT 


CLEAR 


PARALLEL 


TYPE 


AVAILABILITY 


BITS 


LOAD 


AC 


ACT 


Decade 


4 


TOTEM-POLE 


ASYNC 


SYNC 


160 


▲ 


A 


4 


TOTEM-POLE 


SYNC 


SYNC 


162 


▲ 


A 




4 


TOTEM-POLE 




SYNC 


168 


▲ 


A 


Decade up/down 


4 


TOTEM-POLE 




ASYNC 


190 


▲ 


A 


4 


TOTEM-POLE 


ASYNC 


ASYNC 


192 




A 




4 


TOTEM-POLE 


BOTH 


SYNC 


568 


A 


A 




















4 


TOTEM-POLE 


ASYNC 


SYNC 


161 




A 


Binary 








4 


TOTEM-POLE 


SYNC 


SYNC 


163 


▲ 


A 




4 


TOTEM-POLE 




SYNC 


169 


A 


A 
















4 


TOTEM-POLE 




ASYNC 


191 


▲ 


A 


Binary up/down 


4 


TOTEM-POLE 


ASYNC 


ASYNC 


193 


▲ 


A 




4 


3-STATE 


BOTH 


SYNC 


569 


A 


A 


Bidirectional binary 


8 


TOTEM-POLE 




SYNC 


269 


A 


A 


8 


3-STATE 


BOTH 


SYNC 11/01 


579 


A 


A 



8-, 9-. AND 10-BIT LATCHES WITH THREE-STATE OUTPUTS 





# OF 
BITS 








AVAILABILITY 


DESCRIPTION 


CLEAR 


PRESET 


TYPE 


AC 


ACT 










Transparent 


8 






373 


• 


• 














Noninverting dual 4-bit 


8 


X 




873 


A 


A 




Inverting 


8 






533 


• 


* 












Noninverting 


8 


X 


X 


845 


A 


A 


Inverting 


8 


X 


X 


846 


A 


A 






Noninverting 


9 


X 


X 


843 


A 


A 


Inverting 


9 


X 


X 


844 


A 


A 


Noninverting 


10 






841 


A 


A 


Inverting 


,0 






842 


A 


A 



• Denotes available product. 



A Denotes planned new products. For prodi 
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FUNCTIONAL INDEX 



DATA SELECTORS/MULTLIPLEXERS AND DECODERS/DEMULTIPLEXERS 



DATA SELECTORS/MULTIPLEXERS 



DESCRIPTION 


OUTPUT 


TYPE 


AVAILABILITY 


AC 


ACT 


8-to-1 


TOTEM-POLE 


151 


▲ 


A 


3-STATE 


251 


▲ 


A 


Dual 4-to-1 


TOTEM-POLE 


153 


A 


A 


3-STATE 


253 


▲ 


A 


TOTEM-POLE 


352 


A 


A 




TOTEM-POLE 


353 


▲ 


A 


Quad 2-to-1 


TOTEM-POLE 


157 


A 


A 


TOTEM-POLE 


158 


A 


A 


3-STATE 


257 


A 


A 




3-STATE 


258 


A 


A 


DECODERS/DEMULTIPLEXERS WITH TWO-STATE OUTPUTS 


DESCRIPTION 


TYPE 


AVAILABILITY 


AC 


ACT 


3-to-8 


138 


A 


A 


Dual 2-to-4 


139 


A 


A 


3-to-8 


238 


A 


A 


Dual 2-to-4 


239 


A 


A 



■ 



• Denotes available product. 

▲ Denotes planned new products. For product availability on these devices, contact the factory. 
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FUNCTIONAL INDEX 



REGISTERS WITH POSITIVE-CLOCK EDGE 



SHIFT REGISTERS 



DESCRIPTION 


OUTPUT 


# OF 
BITS 


MODES 


TYPE 


AVAILABILITY 


SR 


SL 


LOAD 


HOLD 


CLEAR 


AC 


ACT 


Parallel in 
Parallel out 


3-STATE 


8 


















X 


X 


X 


X 


ASYNC 


299 


▲ 


A 


3 STATE 


8 


X 


X 


X 


X 


SYNC 


323 




▲ 


Bidirectional 


TOTEM-POLE 


4 


X 


X 


X 


X 


ASYNC 


,94 


▲ 


A 



OTHER REGISTERS 



DESCRIPTION 


OUTPUT 


# OF 


MODES 


TYPE 


AVAILABILITY 




BITS 


SR 


SL 


LOAD 


HOLD 


CLEAR 


AC 


ACT 


Universal 


3-STATE 


8 


X 


X 


X 


X 


ASYNC 


299 


A 


A 


3-STATE 


8 


X 


X 


X 


X 


SYNC 


323 


A 


A 


Diagnostic/pipeline 


3-STATE 


8 


X 










818 


A 


A 


818 v»/parity 


3 STATE 


8 


X 










819 


A 


A 


























• Denotes available product. 

▲ Denotes planned new products. For product availability on these devices, contact the factory. 
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FUNCTIONAL INDEX 



ARITHMETIC LOGIC UNITS. COMPARATORS. AND PARITY GENERATORS/CHECKERS 

ARITHMETIC LOGIC UNITS AND LOOK-AHEAD CARRY GENERATORS 



DESCRIPTION 


OUTPUT 


TYPE 


AVAILABILITY 


AC 


ACT 


4-bit ALU/function generator 


TOTEM-POLE 


181 


A 


A 


TOTEM-POLE 


881 


A 


A 


32-bit look-ahead carry generator 


TOTEM-POLE 


882 


A 


A 



COMPARATORS WITH TWO-STATE OUTPUTS 



DESCRIPTION 


# 
BITS 


P^S 


P-Q 




P>Q 


P<Q 


TYPE 


AVAILABILITY 


P>Q 


AC 


ACT 


20-kQ pull-up 


8 


NO 


YES 


NO 


NO 


NO 


520 


• 


• 


Standard 


8 


NO 


YES 


NO 


NO 


NO 


521 


• 


• 



9-BIT PARITY GENERATORS/CHECKERS 
WITH TWO-STATE OUTPUTS 



s 

§ 



DESCRIPTION 


TYPE 


AVAILABILITY 


AC 


ACT 


Odd/Even parity 


280 


A 


A 


286 


A 


A 



* Denotes available product. 

A Denotes planned new products. For product availability on these devices, contact the factory. 
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DEVICE PIN OUTS 



EPIC™ ACL PINOUTS 



'AC11000. 'ACT11000 

QUADRUPLE 2-INPUT 
POSITIVE-NAN D GATES 
(TOP VIEW) 



1A Z 




U, 6 


3 IB 


1Y L" 


2 


15 


5 2A 


2Y C 


3 


14 


3 2B 


GNO C 


4 


13 


3 v cc 


GND C 




12 


3 vcc 


3Y C 


6 


11 


3 3A 


4Y C 


7 


10 


3 3B 


4B C 


8 


9 


D4A 



'AC 11 008, 'ACT11008 
QUADRUPLE 2-INPUT 
POSITIVE-AND GATES 
(TOP VIEW) 

1A Ql UieD 1B 
1YC2 15D2A 



2YC3 
GND £a 
GND C 5 
3Y C 6 
4Y C 7 
4B Q8_ 



14 3 2B 
13 3 Vcc 
12 3 V CC 
11 3 3A 
10 3 3B 
9 3 4A 



•AC1 1002. 'ACT11002 
QUADRUPLE 2-INPUT 
POSITIVE-NOR GATES 
(TOP VIEW) 

ia crroTiT] ib 

1Y Lj2 15 3 2A 



2Y C 3 
GND C 4 
GND Z 5 
3Y Z 6 
4Y C 7 
4B £s 



14 3 2B 
13 1 Vcc 

12 3 vcc 

11 3 3A 
10 3 3B 
_9j3 4A 



•AC11010. 'ACT11010 

TRIPLE 3-INPUT 
POSITIVE-NAND GATES 
(TOP VIEW) 



1AL" 


1 


U, 6 


3 ib 


1Y C 


2 


15 


1 1C 


2Y C 


3 


14 


:2A 


GND £ 




13 


3 v cc 


GND C 




12 


3 v cc 


3YC 


6 


11 


3 2B 


3C C 




10 


3 2C 


3B C 


8 


9 


3 3A 



AC11004. ACT11004 
HEX INVERTERS 
(TOP VIEW) 

iy ni U2op ia 



2Y Z 2 
3Y L~ 3 
GND L~ 4 
GND C 5 
GND C6 
GND C 7 
4Y L~ 8 
5Y C9 
6Y O 



93 2A 
8 3 3A 
'7 3 NC 
16 3 V C C 
15 3 V C C 
14 3 NC 
13 3 4A 
12 3 5A 
11 3 6A 



'AC11011, 'ACT11011 

TRIPLE 3-INPUT 
POSITIVE-AND GATES 
(TOP VIEW) 

ia LTTOTe"; 



iy c 2 

2Y C 3 
GND □ 4 
GND £ 5 

3Y Ce 

3C C 7 

3B 



3 1B 

is 3 1c 

14 3 2A 

13 3 vcc 
12 3 v cc 

11 3 2B 
10 3 2C 
9 3 3A 



'AC11013. 'ACT11013 
DUAL 4-INPUT GATES 
(TOP VIEW) 

IB U14Q NC 
1A[2 133 1C 



1Y C 
GND £ 4 
2Y £5 
2D He 
2C C 7 



12 3 1D 
II 3 V C C 
10 3 2A 
9 3 2B 
8 3 NC 



AC11014. ACT11014 
HEX INVERTERS 
(TOP VIEW) 

3p 1A 



2Y 



GND 
GND 
GND 

4Y a 

5Y 





U20 


2 


19 




18 


A 


17 




16 


6 


15 




14 


8 


13 


9 


12 


10 


11 



3 2A 
3 3A 
3 NC 

3 v cc 



AC 11 020. ACT11020 

DUAL 4-INPUT 
POSITIVE-NAND GATES 
(TOP VIEWI 



1B Z 


1 Ul4 


1A C 


2 13 


1Y Z 


3 12 


GND £ 


4 11 


2Y £ 


5 10 


2D Z 


6 9 



4 3 NC 

j 3 ic 
; 3 1D 
1 3 v cc 

3 2A 
9 3 2B 

2c zb s 3 nc 



DEVICE PIN OUTS 



•AC11021. -ACT11021 
DUAL 4-INPUT 
POSITIVE-AND GATES 
(TOP VIEW) 



1AC 

iy: 

GND C 
2Y C 
2D C 





Ul4 


3 NC 


2 


13 


: ic 


3 


12 


: id 


4 


11 


1 v cc 


5 


10 


: 2a 


6 


9 


3 2B 


7 


S 


I] NC 



'AC 11 032. "ACT11032 
QUADRUPLE 2 INPUT 
POSITIVE-OR GATES 
(TOP VIEW) 

P1B 



1A C 1 U, 6 
'V[2 ,5 

2Y C 3 ,4 

GND C 4 13 

GND £ 5 12 

3Y [ 6 

4Y C 7 

4B [Js 



3 2A 
14 D 2B 

13 D vcc 
12 3 v cc 

11 D 3A 
10 3 3B 
jD 4A 



•AC 11 027. "ACT11027 

TRIPLE 3-INPUT 
POSITIVE NOR GATES 
(TOP VIEW) 



1A C 




U, 6 


D IB 


1Y C 


2 


15 


Die 


2Y C 


3 


14 


:2A 


GND H 


4 


13 


3 v cc 


gnd : 


5 


12 


3 v cc 


3Y C 


6 


11 


3 2B 




: 


10 
9 


D 2C 



-AC 11 034. 'ACT11034 
HEX NONINVERTERS 
(TOP VIEW) 

iy ni U2on 



2Y C 2 

3Y C3 
GND Cl 
GND C 5 
GND C6 
GND C 7 

4Y lJ8 

5Y 

6Y 



Y C9 

Y Q 10 



19] 
lO 

"3 

15 3 

,43 

13] 



1A 
2A 
3A 
NC 

1 v cc 
vcc 

NC 
4A 



12 3 5A 
ii] 6A 



■AC11030. "ACT11030 
8-INPUT POSITIVE NAND GATES 
(TOP VIEW) 



c [TITS] d 

b C 2 ,3 3 E 

A[3 12]F 

GNDC" 11 H V C c 
Y C 5 10 ] NC 
NC Z 6 9]G 
NC S 3 H 



■AC 11 074. "ACT11074 
DUAL D-TYPE POSITIVE-EDGE TRIGGERED 
FLIP-FLOPS WITH CLEAR AND PRESET 
(TOP VIEW) 

1PRE Ql Ul4g 1CLK 
10 [2 13 3 1D 



1Q C 3 
GND Z * 
2Q [5 
20 He 
2PRE C 7 



12 3 1CLR 

11 3 VCC 
10 ] 2CLR 
9 3 2D 
S 3 2CLK 



AC11109, 'ACT11109 
DUAL J-K 
POSITIVE-EDGE-TRIGGERED 
FLIP-FLOPS WITH CLEAR AND PRESET 
(TOP VIEW) 
[ITTTTeh 1CLK 



1PRE 
10 
1Q 

GND 
2Q 
20 

2PRE 



C2 
C3 



D 2CLR 
10 H 2J 
2CLK Qs 9^ 2K 



15 3 1K 
14 D 1J_ 
13 ] 1CLR 

1 2 3 Vcc 



'AC11112. 'ACT11112 
DUAL J-K NEGATIVE 
EDGE-TRIGGERED FLIP-FLOPS 
WITH CLEAR AND PRESET 
(TOP VIEW) 



1PRE C 

iQ C 
1Q C 

GND C 
20 C 
2Q £ 

2PRE C 
2, a 



1J 
D1K 
D 1CLK 
3 1CLR 

3 vcc_ 

D 2CLR 
3 2CLK 
]2K 



'AC11132. 'ACT11132 
QUADRUPLE 2-INPUT 
POSITIVE NANO SCHMITT TRIGGERS 
{TOP VIEW) 

1A ^160 1B 
1Y C 2 15 3 2A 



2Y C 3 
GND C « 
GND C 5 
3Y C 6 
4Y L 7 
4B Qs 



14 D 2B 
13 1 Vcc 
12 3 Vcc 
ll D 3A 
10 3 3B 
9U 4A 
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•AC11138. 'ACT11138 
3-LINE TO 8-LINE 
DECODERS/DEMULTIPLEXERS 
(TOP VIEW) 

u, 6 n yo 

15 ] A 



Y1 C 
Y2 C 2 
Y3C3 
GND Z* 
Y4 Z 5 
Y5 He 
Y6 C 7 
Y7C 



Y7Qs_ 
•AC11153. ■, 



14 ] B 

13 ] c 

12 ] Vcc 

11 : gi 

io ] G2A 
9j] G2B 



ACT11153 



•AC111 

DUAL 4-LINE TO 1 -LINE DATA 
SELECTORS/MULTIPLEXERS 
(TOP VIEW) 



A Z 


1 U,6 


] 1C0 


B Z 


2 15 


] 1C1 


1YC 


3 14 


] 1C2 


GND C 


4 13 


] 1C3 


2Y C 


5 12 


D v cc 


1G C 


6 11 


] 2C0 


2G C 


7 10 


3 2C1 


2C3 C 


8 9 


] 2C2 



•AC11139. 'ACT11139 
DUAL 2-LINE TO 4-LINE 
DECODERS/DEMULTIPLEXERS 
(TOP VIEW) 

1Y1 Qi U, 6 p 

1Y2 C 2 
1Y3 C3 



15 3 
14] 
13 3 



1Y0 
1A 
1B 
1G 



GND £ 4 

2Y0C5 12D Vcc 
2Y1 £e 11 3 2G 
2Y2 C 7 10 ] 2A 
2Y3 Q8 gj] 2B 

AC11157. ACT11157 
QUADRUPLE 1 OF 2 
DATA SELECTORS/MULTIPLEXERS 
(TOP VIEW) 

A/B Qi L>2on 1A 



1Y C 
2Y Z 3 
GND C 4 
GND Z 5 
GND C 6 
GND Z 7 
3Y C 8 
4Y Z 9 
G[H 



19] 1B 
18] 2A 
17 3 2B 
16] V C c 
'5] V C c 
14 ] 3A 
13] 3B 
12] 4A 
11 ] 4B 



'AC11151. 'ACT11151 
1 OF 8 DATA 
SELECTORS/MULTIPLEXERS 
(TOP VIEW) 
DO dTTJiih D1 
G [2 15 3 02 



Y C3 

GND £4 

W[ 5 
A Z 6 
B Z 7 
C[b 



14 3 D3 
13 3 D4 
12 ] Vcc 
11 3 05 
10 3 06 
9 ] D7 



AC111S8. ACT11158 
QUADRUPLE 1 OF 2 DATA 
SELECTORS/MULTIPLEXERS 
(TOP VIEW) 

a/b pTTTioh ia 

1Y C 2 19] 1B 



2Y Z 3 
GND Z 4 
GND Z 5 
GND Z<* 
GND Z 7 
3Y Z 8 
4Y £9 
G [10 



18] 2A 
17] 2B 
16] V CC 
15] V C c 
14] 3A 
13 ] 3B 
12] 4A 
n ] 4B 



'AC11160. 'ACT11160 
SYNCHRONOUS 4-BIT 
BINARY COUNTERS 
(TOP VIEW) 

rco Qi U20 



OA Z 
QB Z 3 
GND Z * 
GND Z 5 
GND Z 6 
GND Z 1 

QcCs 
Qd L> 

LOAD £1C 



]CLR 
] CLK 
18] A 
17] B 
16 ] V C C 
15] V CC 
14 ]C 
13]D 
12] ENP 
nj] ENT 



'AC11161. 'ACT11161 
SYNCHRONOUS 4-BIT 
DECADE COUNTERS 
(TOP VIEW) 

RCO Qi U20P CLR 
QA Z2 



Qb C3 

GND C" 
GND Z 5 
GND [6 
GND Z 7 
Q C [8 

QD L> 
LOAD Cm 



19] CLK 
18] A 
17] B 
16] V C C 
15] V C C 
14 ] C 
13 ] D 
12 ] ENP 



£ent 



-AC11162. 'ACT11162 
SYNCHRONOUS 4-BIT 
BINARY COUNTERS 
(TOP VIEW) 

RCO pTTTioh CLR 
QaC2 19 ] CLK 
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•AC11163, 'ACT11163 
SYNCHRONOUS 4-BIT 
DECADE COUNTERS 
(TOP VIEW) 



RCO Z 1U20 ] CLR 
QA C 2 19 P CLK 



QB C 3 
GND C 4 
GND C 5 
GND C 6 
GND C 7 
QC C 8 
Qp [> 
LOAD Z 10 



18] A 

i? 3 ■ 

16] V C C 
16 D V CC 

14 3 C 
13 □ D 
12] ENP 
lip ENT 



■AC11168. -ACT11168 
SYNCHRONOUS 4-BIT UP/DOWN 
DECADE COUNTERS 
(TOP VIEW) 

TT2 



RCO C 
Qa Z* 

C3 
[> 
C* 
C6 

zt 

_ C 9 
LOAD C 1° 



QB 
GND 
GND 
GND 
GND 

Qc 
Qd 



72oh u/d 

19] CLK 
18 ] A 
17] B 
16] V C C 

15 D v C c 

14 1 C 
13 J D 
12] ENP 
nil ENT 



-AC11169. 'ACT11169 
SYNCHRONOUS 4-BIT UP/DOWN 
BINARY COUNTERS 
(TOP VIEW) 

U20p u/D 



RCO 

Qa 
Qb 

GND 
GND 
GND 
GND 

Qc ds 

OP C 
LOAD C 10 



19 ] CLK 
18 ] A 
17 ] B 
16 1 V C C 
15] V C C 
14 ] C 
13] D 
12] ENP 
11 D ENT 



AC11174. ACT11174 

HEX D-TYPE 
FLIP-FLOPS WITH CLEAR 
(TOP VIEW) 

□ 1 U20n CLR 



1Q 
2Q 
3Q 
GND 
GND 
GND 
GND 



L> 
C5 
Cf 

c| 

40 C 8 
50 C 9 
6Q C10 



19] 1D 

18] 2D 
17 ] 3D 
'6] v cc 
15] V C c 
14] 4D 
13 ] 5D 
12] 6D 
1 1 ] CLK 



•AC11175. 'ACT11175 
HEX/QUADRUPLE D-TYPE 
FLIP-FLOPS WITH CLEAR 
(TOP VIEW) 

iq ni U2on io_ 

20 C 2 19 ] CLR 



20 E3 
GND C 4 
GND C 5 
GND [> 
GND C 7 
3Q C 8 
3Q £ 9 
4Q C10 



18] 1D 
17 ] 2D 
16] V C C 
15] V C C 
14] 3D 
13] 4D 
12] CLK 
11] 4Q 



■AC11181. ACT11181 
ARITHMETIC LOGIC UNITS/ 
FUNCTION GENERATORS 
(TOP VIEW) 

1 U28D AO 

I a! 



Cn | 
M p2 
A=B Z 3 

Fo r 4 

F1 £ 5 
GND Z 6 
GND Z » 
GND Z 8 
GND [9 
F2 Z 10 
F3 Z 11 
P Z 12 
G E 13 
CN+4 Z '4 



26] A2 

25] A3 

24 ] BO 

23] 81 

22 ] V C C 

21 ] ycc 

20 ] B2 
19] B3 
18 ] SO 
17 ] S1 

16 ] S2 
jsj] S3 



'AC11190. -ACT11190 
SYNCHRONOUS 4-BIT UP/DOWN 
DECADE COUNTERS 
(TOP VIEW) 

it] D/U 



RCO [1U20 



Qa 
Qb 

GND 
GND 
GND 
GND 

Qc 

QD 

MAX/MIN 



C2 
C3 

c< 

Us 

c< 

Cf 

C8 
C9 

Cm 



19 ] CLK 
18] A 
17] B 
16] V CC 
is] V C C 

14] C 

13 ] D 

12] CTEN 
1 1 ] LOAD 



•AC11191. 'ACT11191 
SYNCHRONOUS 4-BIT UP/DOWN 
BINARY COUNTERS 
(TOP VIEW) 

TTT7: 




'AC11192. 'ACT11192 
SYNCHRONOUS 4-BIT UP/DOWN DECADE 
COUNTERS (DUAL CLOCK WITH CLEAR) 
(TOP VIEW) 

BO Ql U20P DOWN 

Qa Z 2 
Qb C3 
gnd Z 4 

GND C 5 



GND Z 6 
GND Z 1 
Qc C8 
Qd L> 
co z 10 



19] UP 
«]B 

16 ] v cc 
15] V CC 

14] C 
13 ] D 
12] CLR 
1 1 ] LOAD 
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AC11193. 'ACT11193 
SYNCHRONOUS 4-BIT UP/DOWN BINARY 
COUNTERS (DUAL CLOCK WITH CLEAR) 
(TOP VIEW) 

BO [TTQioh DOWN 



Qa C2 
Qb Z 

GND Z 

gnd n 

GND £ 
GND C 
Qc Z 
Qd Z 

CO Z 



19 D up 

'8 3 A 
"] B 
16 ] V C C 

is ] v C c 

"]C 
13 ] D 
12] CLR 
11] LOAD 



'AC11194. 'ACT11194 
4-BIT BIDIRECTIONAL UNIVERSAL 
SHIFT REGISTERS 
(TOP VIEW) 

U20n 



SR SER C 1 
OA C2 
QB C3 
GND Z* 
GND C 5 
GND He 
GND C 7 
Qc Lb 
Qq I 9 
SL SER C10 



SO 
19D S1 
18] A 
17] B 
16] V C C 
15] V C C 
14] C 
13] D 
12] CLR 
11 ] CLK 



AC11239, 'ACT11239 
DUAL 2-LINE TO 4-LINE 
DECODERS/DEMULTIPLEXERS 
(TOP VIEW) 



AC11240. ACT11240 
OCTAL BUFFERS AND LINE DRIVERS 
WITH 3-STATE OUTPUTS 
(TOP VIEW) 

1G 
1A1 
1A2 
1A3 
1A4 



1Y1 C 




U 16 


] 1Y0 




1Y1 C 


i 


U 2 4 


1Y2 C 


2 


15 


: 1A 




1Y2 | 


2 


23 


1Y3 C 


3 


14 


] 1B 




1Y3 C 


3 


22 


GND Z 


4 


13 


] 1G 




1Y4 C 


4 


21 


2YO C 


5 


12 


: V CC 




GND C 


5 


20 


2Y1 C 


6 


11 


5 2G 




GND C 


6 


19 


2Y2 C 




10 


] 2A 




GND C 




18 


2Y3 C 


8 


9 


] 2B 




GND Z 


8 


17 












2Y1 Z 


9 


16 












2Y2 Z 


10 


15 












2Y3 Z 


11 


14 












2Y4 Z 


12 


13 



3 
3 
3 
3 
3 

3 v cc 
3 vcc 

] 2A1 
] 2A2 
] 2A3 



AC11238. 'ACT11238 
3-LINE TO 8-LINE 
DECODERS/DEMULTIPLEXERS 
(TOP VIEW) 

Y1 Qi U, 6 p YO 



Y2 C2 
Y3 Z 
GND C 
Y4 Z 
Y5 C 
Y6 Z 
Y7 Us 



15 ] A 

14 ] B 

13 ] C 
12 ] Vcc 
11 ] G1 
10 ] G2A 
9 ] G2B 



•AC11241, 'ACT11241 
OCTAL BUFFERS AND LINE DRIVERS 
WITH 3-STATE OUTPUTS 
(TOP VIEW) 
1Y1 p7T724|] 
1Y2 C2 
1Y3 C3 



1Y4 [> 
GND C5 
GND [> 
GND Z~l 
GND Cs 
2Y1 Zs 
2Y2 Z 10 
2Y3 □ It 
2Y4 Ql2_ 



23] 
22 ] 
21 3 
20 3 
19] 



1G 
1A1 
1A2 
1A3 
1A4 

. v cc 

18] V C c 
17] 2A1 
16] 2A2 
15] 2A3 
14] 2A4 
13Q 2G 



03 
C 
0) 



'AC11244. ACT11244 
OCTAL BUFFERS AND LINE DRIVERS 
WITH 3-STATE OUTPUTS 
(TOP VIEW) 
1Y1 Ql U24P 1G 



1Y2 C2 
1Y3 C3 
1Y4 Z* 
GND Z 5 
GND C6 
GND Zl 
GND C8 
2Y1 C9 
2Y2 Z 10 
2Y3 [ 11 
2Y4 [ 12 



23] 1A1 
22] 1A2 
21 3 1A3 
20 3 1A4 
19 3 V C c 
18 1 V C C 
17 3 2A1 
16 ] 2A2 
15 ] 2A3 
14 ] 2A4 
13P 2G 



'AC11245. -ACT11245 
OCTAL BUS TRANSCEIVERS WITH 
3-STATE OUTPUTS 
(TOP VIEW) 



A2 
A3 
A4 
GND 





U24 


3 


DIR 


2 


23 


2 


B1 


3 


22 


1 


B2 


4 


21 


3 


B3 




20 


3 


B4 


6 


19 


3 


v C c 




18 




vcc 


3 


17 


3 


B5 


9 


16 


3 


B6 


10 


15 


3 


B7 


11 


14 


3 


B8 


12 


13 


3 


G 



AC11251 'ACT11251 
1 OF 8 DATA SELECTORS/ 
MULTIPLEXERS WITH 3-STATE OUTPUTS 
(TOP VIEW) 



DO Z 


1 u, 6 


1 D1 


G Z 


2 15 


] D2 


y Z 


3 14 


1 D3 


GND I 


4 13 


] D4 


w C 


5 12 


3 v cc 


AC 


6 11 


D D5 


B Z 


7 10 


] D6 


c Z 


8 9 


] D7 
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'AC11253. -ACT11253 
DUAL 4-LINE TO 1-LINE DATA 
SELECTORS/MULTIPLEXERS 

WITH 3- STATE OUTPUTS 
{TOP VIEW) 



A 

b n 

1Y C3 

GND C 

2Y Z 
1G C 
2G C 7 
2C3 C s 



1C0 
1C1 
1C2 

1C3 

VCC 
2C0 
2C1 
2C2 



'AC11267. 'ACT11257 
QUADRUPLE 1 OF 2 DATA 
SELECTORS/MULTIPLEXERS WITH 



3- STATE OUTPUTS 
(TOP VIEW) 

A/B Hi U20Q 1A 
1Y C 2 '9p 1B 



2Y C 3 
GND O 
GND C5 
GND C6 
GND Z 1 
3Y C 8 
4Y Z 9 
G D° 



18] 2A 
17] 2B 
16] v C c 
15] Vcc 
it] 3A 
13 ] 3B 
12] 4A 
n ] 4B 



'AC11258. -ACT112S8 
QUADRUPLE 1 OF 2 DATA 
SELECTORS/MULTIPLEXERS WITH 
3-STATE OUTPUTS 
(TOP VIEW) 



A/B Ql U20D 1A 



1Y [2 
2Y Z 3 
GND C" 
GND L~ 5 
GND L~6 
GND C ? 
3Y C 8 

4Y C 9 
G C 10 



] 1B 
18] 2A 
17] 2B 
16] V CC 
15] V C C 
14] 3A 
13] 3B 
12] 4A 
11 ] 4B 



'AC11269. 'ACT11269 
8-BIT BIDIRECTIONAL 
BINARY COUNTER 
(TOP VIEW) 



CLK 


c 




U 28 


QO 


c 


2 


27 


Q1 


L 


3 


26 


Q2 


r 


4 


25 


Q3 


E 


5 


24 


GND 


C 


6 


23 


GND 


L" 




22 


GND 


c 


8 


21 


GND 


c 


9 


20 


Q4 


c 


10 


19 


Q5 


c 


11 


18 


Q6 


c 


12 


17 


Q7 


c 


13 


16 


TC 


a 


14 


15 



PO 

P1 

P2 

P3 

VCC 

V C C 

P4 

P5 

P6 

P7 

CEP 

CET 



AC11299, 'ACT11299 
8-BIT UNIVERSAL SHIFT/STORAGE 
REGISTERS WITH 3-STATE OUTPUTS 
(TOP VIEW) 
A/Q A Ql U24G 



B/Qb 

C/Qc 

D/Qq ZU 
GND £s 
GND C6 
GND Z 
GND £ 

E/QE C 
F/Q F C 
G/Qg C 
H/Q H C 



23] 
22 ] 

*h 

20 ] 
19] 
18] 
17] 
6] 



Qa' 

SO 

§1 
51 

G2 

vcc 
vcc 

SL 
SR 



15] CLK 
14 ] CLR 
13] Qh- 



'AC11280. 'ACT11280 
9-BIT PARITY 
GENERATORS/CHECKERS 



2 




1 


b C 


! 1 


J 14 


3 c 


A Z 


2 


13 


] D 


SODD C 


3 


12 


] E 


GND Z 


4 


1 1 


3 v cc 


SEVEN £ 


5 


10 


]F 


NC C 


6 


9 


5g 


' c 


7 


8 



























AC11286. ACT11286 
9-BIT PARITY GENERATORS/ 
CHECKERS WITH BUS DRIVER 
PARITY I/O PORT 
(TOP VIEW) 

b ni U14Q c 



AC2 
PARITY I/O Z 3 
GND Z 4 
PARITY E RROR Z 5 
XMIT Z 6 

' C 7 



'AC 11 323. 'ACT11323 
8-BIT UNIVERSAL SHIFT/STORAGE 
REGISTERS WITH 3-STATE OUTPUTS 
(TOP VIEW) 

U 2 4na A - 

23 ] SO 




6J 



D 
E 

vcc 

F 
G 
H 



AC 11 352 •ACT11352 
DUAL 4-LINE TO 1 -LINE DATA 
SELECTORS/MULTIPLEXERS 
(TOP VIEW) 

UieQ ico 

ISP 1C1 
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•AC113S3. 'ACT11353 
DUAL 1 OF 4 DATA SELECTORS/ 
MULTIPLEXERS WITH 3-STATE OUTPUTS 
(TOP VIEW) 



a : 




U,6 


] 1C0 


B Z 


2 


15 


] 1C1 


1Y C 


3 


14 


] 1C2 


GND Z 


4 


13 


] 1C3 


2Y C 


5 


12 


3 v cc 


1G C 


6 


11 


] 2CO 


2G C 


7 


10 


] 2C1 


2C3 C 


8 


9 


] 2C2 



■AC11378. 'ACT11378 
HEX D-TYPE FLIP-FLOPS 
WITH CLOCK ENABLE 
(TOP VIEW) 

io ni U2op g 

2Q [2 
3Q [3 
GND Z a 



GND C 5 

GND Z 6 

GND C 7 

4Q H 8 

5Q C 9 
- 

10 



19] 1D 
18] 2D 
17] 3D 
16] V C C 
15] V C C 
14] 4D 
13 ] 5D 
12] 6D 
_np CLK 



"AC11373. 'ACT11373 
OCTAL D-TYPE TRANSPARENT LATCHES 
WITH 3-STATE OUTPUTS 
(TOP VIEW) 

1Q Ql U24|_ 



20 £ 2 
30 C 3 
4Q O 
GND C5 
GND Ze 
GND C? 
GND 
5Q 

6Q Cm 



] 
] 
] 

3 
] 
] 
] 

17] 5D 
16] 6D 
] 7D 



OC 
1D 
2D 
3D 
4D 
VCC 
VCC 



7Q Z 11 14 ] 8D 

'AC11379, 'ACT11379 

QUADRUPLE D-TYPE 
FLIP-FLOPS WITH CLEAR 
(TOP VIEW) 

1Q Hi U20P 1Q 



2Q [2 
2Q [3 
GND Z 4 
GND Z 5 
GND Z 6 
GND Z 7 
30 Z 8 
3Q Z 9 
4Q C10 



19] 

n 

] 
3 
] 
g 
] 
] 



G 
1D 
2D 
V C C 
VCC 
3D 
4D 
CLK 
lip 4Q 



•AC11374. "ACT11374 
OCTAL D-TYPE EDGE-TRIGGERED 
FLIP-FLOPS 
(TOP VIEW) 

1Q Q1 U24P 
2Q C2 
3Q C3 



40 £ 4 
GND □ 5 
GND C6 
GND £7 
GND £b 
50 C9 
6Q Qio 
7Q £ 11 



23 ] 
22 ] 
21] 
20 ] 
19] 
18] 
17] 
16] 
15] 



OC 
ID 
2D 
3D 
4D 
V C C 
VCC 
5D 
6D 
7D 
I4p 8D 
I CLK 



•AC11520. 'ACT11S20 
8-BIT IDENTITY COMPARATOR 
(TOP VIEW) 




■AC11521. 'ACT11521 
8-BIT IDENTITY COMPARATOR 
(TOP VIEW) 



Qi C 




U20 


] 


G 


pi c 


2 


19 


] 


P2 


QO C 


3 


18 


] 


Q2 


po Z 


4 


17 


] 


P3 


GND C 


5 


16 


] 


Q3 


P^Q Z 


6 


15 


: 


VCC 


Q7 Z 


7 


14 


] 


P4 


p? : 


8 


13 


] 


Q4 


Q6 C 


9 


12 


] 


P5 


P6 Z 


10 


11 


] 


Q5 



•AC11533. 'ACT11533 
OCTAL D-TYPE TRANSPARENT 
LATCHES WITH 3-STATE OUTPUT 
(TOP VIEW) 



1Q Z 1 
2Q [2 
3Q C 3 
4Q C* 
GND C5 
GND Ze 
GND Z~> 
GND Qb 
5Q Zs 
60 £10 
7Q Q 11 
8Q C12 



O24P OC 
23] ID 
22] 2D 
21 ] 3D 
20] 4D 
19 ] Vcc 
18 ] Vcc 
17 ] 5D 
16 ] 6D 
15] 7D 
14 ] 8D 
13] C 



'AC11B34. ^0^1534 
OCTAL D-TYPE EDGE-TRIGGERED 
FLIP-FLOPS WITH 3-STATE OUTPUT 
(TOP VIEW) 

1Q ni (J24Y 



2Q Z 2 
30 C3 

40 : 4 

GND 
GND Ce 
GND Z^ 
GND Z« 
50 £9 
6Q Qio 
7Q □ 1 1 

so th_ 



] OC 
23] ID 
22] 2D 
21 ] 3D 
20] 4D 
19 ] V CC 
18 ] Vcc 
17] 5D 
16] 6D 
15] 7D 
14] 8D 
13j] CLK 
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AC11568. 'ACT11S68 
SYNCHRONOUS 4-BIT UP/DOWN 
DECADE COUNTERS WITH 
3- STATE OUTPUTS 
(TOP VIEW) 

RCO Ql ^2«g U/D 
ceo C 2 23 ] CLK 



Qa C3 
QB C 4 

GND C 5 

GND 

GND C 7 

GND [> 
Q C C^ 
Qp C 10 
G C 11 

SCLR Qi2_ 



22 ] ACLR 

21 ] A 

20 3 B 

19 ] vec 

is ] vec 

17 ] C 

16] D 

15] ENP 

14] ENT 

13p LOAD 



-AC11569. 'ACT11569 
SYNCHRONOUS 4-BIT UP/DOWN 
(BINARY COUNTERS WITH 
3-STATE OUTPUTS 
(TOP VIEW) 

rco [TrUliT] U/D 

CCO C 2 23 ] CLK 



Qa C3 

GND ^5 
GND Ce 
GND C? 
GND Cb 

Qc 

Qd Cio 

G □ 11 

SCLR Ql2_ 



22 3 ACLR 
21 D A 
20 D B 
19 ] Vce 
18 ] Vce 

17] C 

16] [5 

15] ENP 
14] ENT 
13p LOAD 



AC11579. ACT11579 
8-BIT BIDIRECTIONAL BINARY 
COUNTER WITH 3-STATE OUTPUTS 
(TOP VIEW) 

i/oo Qi U24Q cp 



Z 

: 
c 
: 
: 
: 

Cb 

C10 

1/07 C12 



1/01 
I/02 
1/03 
GND 
GND 
GND 
GND 
1/04 
1/05 
1/06 



] MR 

22] SR 



23 



CEP 

CET 

vec 
ycc 

OE 
U/D 
PE 



] _ 
14] cs 
13] TC 



'AC11620. 'ACT11620 
OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
(TOP VIEW) 



A1 Z 1 U24 

A2 C2 

A3 [3 

A4 
GND 
GND O 
GND C7 
GND Cb 

A5 £_9 

A6 ClO 

A7 □ ii 

A8 Ql2 



GAB 
B1 
B2 
B3 
B4 
VCC 
VCC 
B5 
B6 
B7 
B8 

_13j] GBA 



■AC11B23. "ACT11623 
OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
(TOP VIEW) 
A1 Ql U24P GAB 



A2 C 2 
A3 C 3 
A4 £a 
GND Cs 
GND [> 
GND Z~> 
GND Ze 
A5 Z 9 
A6 [,o 
A7 [11 
A8 Ci2 



23] B1 
22] B2 
21 ] B3 
20 ] B4 
19 ] V c c 
18 ] V C C 
17 ] B5 
16] B6 
15] B7 
14 ] B8 
13 ] GBA 



'AC 11 640, 'ACT11640 
OCTAL BUS TRANSCEIVERS 
(TOP VIEW) 

■TTTiJh dir 



A1 

A2 

A3 

A4 
GND 
GND 
GND 
GND He 

A5 C9 

A6 Z 

A7 : 

A8 Z 



23 ] B1 
22] B2 
21 ] B3 
20 ] B4 
19 ] V C C 
18 ] Vcc 
17] B5 
16] B6 
15] B7 
14 ] B8 
'3D G 



"AC11643. 'ACT11643 
OCTAL BUS TRANSCEIVERS 
(TOP VIEW) 
A1 |]TT724]] DIR 



A2 

A3 

A4 
GND 
GND 
GND 

GND Ms 
A5 C9 
A6 Cio 
A7 Cl 
A8 C|l2_ 



Z2 
C3 

Cs 

C6 
C7 



23 ] B1 
22 ] B2 
21 ] B3 
20 ] B4 
19 ] V C C 
18 ] V C C 
17 ] B5 
16] B6 
15] B7 
14 ] B8 
J3g G 



AC11646. 'ACT11646 
OCTAL BUS TRANSCEIVERS AND 
REGISTERS WITH 3-STATE OUTPUTS 
(TO P VIEW ) 

T728] CAB 
27 ] SAB 
26 ] 81 
25 ] B2 

21 ] 83 
23 ] B4 

22 ] V C C 
21 ] V C C 
20 ] B5 
19 ] B6 
18 ] B7 
17 ] B8 
16 ] CBA 
isj] SBA 



e c 




A1 c 


2 


A2 c 


3 


A3 C 


4 


A4 C 


s 


GND C 


6 


GND C 




GND C 


B 


GND C 


9 


A5 C 


10 


A6 C 


1 1 


A7 C 


12 


A8 C 


13 


DIR C 


14 



-AC 11 648. 'ACT11648 
OCTAL BUS TRANSCEIVERS AND 
REGISTERS WITH 3-STATE OUTPUTS 
(TOP VIEW) 

G Ql U28P CAB 



A1 

A2 

A3 C 

A4 C 5 
GND C|6 
GND 
GND 
GND 

A5 

A6 

A7 

A8 

DIR 



D 



27 ] SAB 

26] B1 
25] B2 
24] B3 
23] B4 
22 ] V C C 
21 ] V C C 
20] B5 
19] B6 
18] B7 
17 ] B8 
16 2 CBA 
15 ] SBA 
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'AC11651. 'ACT11651 



AC116S2. ACT11652 
OCTAL BUS TRANSCEIVERS 



AND F 

(TOP VIEW) 

gabDi U2bI 




AC11818. ACT11818 
DIAGNOSTIC/PIPELINE REGISTER 



oc dT 

1Q C 2 
2Q C 3 
3Q C " 
4Q E 5 
GND 
GND C ' 
GND [> 
GND [> 
SQ C 10 
6Q C 11 
7Q C 12 
8Q £ 13 
SDO Qi4 



26 : 

25 
24 
23 
22 
21 
20 
19 
IE 
17 
16 
1 



28 3 DCLK 
27p MODE 
ID 
] 2D 
3 3D 
3 4D 

: v C c 
: v cc 

5D 
6D 
7D 
8D 

SDI 
PCLK 



°I] 
50' 



(TOP VIEW) 

GAB Ql U28P CAB 
27 3 SAB 



A1 C2 
A2 C3 

A3 r 4 

A4 C 5 
GND C 6 
GND C ? 
GND [> 
GND £9 
A5 C 1 ° 
A6 C " 
A7 C 12 
_A8 C 13 
GB A gi4_ 



AC11667. ACT11657 
OCTAL BIDIRECTIONAL TRANSCEIVERS 
WITH 8-BIT PARITY GENERATOR /CHECKER 
AND 3-STATE OUTPUTS 
(TOP VIEW) 

PARITY/B8 [17 



26 3 B1 
25 H B2 
24 J B3 
23 D B4 
22 3 V C c 
21 H V C c 
20 3 B5 
19 ] B6 
18 3 B7 
17 2 B8 
16 ] CBA 
_isp SBA 



■AC11819. 'ACT11819 
DIAGNOSTIC/PIPELINE REGISTER 
(TOP VIEW) 

DCLK 





U 28 


2 


27 


3 


26 


4 


25 


5 


24 


6 


23 




22 


3 


21 


9 


20 


10 


19 


1 1 


18 


12 


17 


13 


16 


l< 


15 



AO C 2 
A1 C3 
A2 L> 
A3 C 5 
GND Ce 
GND C 7 
GND He 
GND O 
A4 C 10 
A5 Q n 
A6 C '2 

A7 C 13 

ERROR C 14 



T7 



28 



D OE 
27 3 NC 
26 D BO 
25 3 B1 
24 D B2 
23 3 B3 

22 3 v C c 
2i H v C c 

20 3 B4 
19 H B5 
18 3 B6 
17 3 B7 

16 ] EVEN/ODD 

15 



3 T/R 



■ 

'AC11821. -ACT11821 
10-BIT BUS INTERFACE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 
(TOP VIEW) 

1Q C 1 ^28P OC 
2Q C 2 
3Q C3 
4Q [4 



5Q Cs 

GND Ce 

GND C7 

GND [8 

GND [9 

6Q C 10 

70 [ 11 

80 C 12 

9Q C'3 

10Q C14 



27 3 1D 
26 3 2D 
25 3 3D 
24 H 4D 
23 3 5D 

22 3 vcc 
2' H vcc 

20 3 6D 
19 U 7D 
18 ] 8D 
17 ] 9D 
16 : 10D 
15Q CLK 



c 
o 



o 
c 

2 
c 
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■AC11822. ACT11822 
10-BIT BUS INTERFACE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 
(TOP VIEW) 

1Q Di U2aP OC 
2Q C2 
3Q C3 
4Q L> 



5Q [5 

GND C6 

GND C ' 

GND C« 
GND 

6Q C'° 

7Q [11 

8Q C 12 

9Q C 13 



27 3 1D 
26 ] 2D 
25 3 3D 
24 3 4D 
23 H 5D 
22 H V C C 
21 H Vcc 
20 ] 6D 
19 J 7D 
is ] 8D 
17 3 9D 



ien 10D 



'AC11825. -ACT11825 
8-BIT BUS INTERFACE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 
(TOP VIEW) 

□ 1 U 28 [ 



OC1 
1Q p2 
2Q [3 
3Q [« 
4Q [5 
GND ^6 
GND L> 
GND C» 
GND [9 
5Q [ 10 
6Q C 11 
7Q Z 12 
80 [ 13 
CLR 



r 14 1! 
M 



0C2 
0C3 
ID 
2D 
3D 
4D 
VCC 
VCC 
5D 
60 
7D 
8D 
] CLKEN 
3 CLK 



AC11823. 'ACT11823 
9-BIT BUS INTERFACE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 
(TOP VIEW) 



'AC11824. -ACT11824 
9-BIT BUS INTERFACE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 
(TOP VIEW) 



1Q L 


1 


W28 


3 oc 


10 L 


1 


W28 


3 oc 


on r 


2 


27 


J 1LI 


zu L 




27 


1 1D 


3Q C 


3 


26 


3 2D 


3Q C 


3 


26 


3 2D 


4Q C 


4 


25 


3 3D 


4Q C 


4 


25 


3 3D 


5Q E 


5 


24 


3 4D 


50 C 


5 


24 


3 4D 


GND C 


6 


23 


3 5D 


GND C 


6 


23 


3 SD 


GND C 




22 


3 v C c 


GND C 




22 


11 v C c 


GND fj 


8 


21 


3 v C c 


GND C 


8 


21 


3 v C c 


GND £ 


9 


20 


H 60 


GND C 


9 


20 


3 6D 


6Q C 


10 


19 


II 7D 


6Q C 


10 


19 


D 7D 


7Q C 


11 


18 


3 8D 


7Q : 


11 


18 


J 8D 


8Q C 


12 


17 


U 9D 


80 C 


12 


17 


5 9D 


9Q rj 


13 


16 


3 CLKEN 


9Q C 


13 


16 


] CLKEN 


CLR C 


,4 


15 


D CLK 


CLR E 


14 


,5 


] CLK 



-AC11826. "ACT11826 
8-BIT BUS INTERFACE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 
(TOP VIEW) 



'AC11827. 'ACT11827 
10-BIT BUFFERS WITH 
3-STATE OUTPUTS 
(TOP VIEW) 



OC1 £ 




U28 


3 0C2 


Y1 C 




U 2B 


□ 


G1 


10 c 


1 


27 


3 0C3 


Y2 C 


2 


27 


3 


A1 


2Q C 


3 


26 


3 1D 


Y3 C 


3 


26 


5 


A2 


3Q [J 


4 


25 


3 2D 


Y4 C 


4 


25 


□ 


A3 


40 [_ 


5 


24 


3 3D 


Y5 C 


S 


24 


5 


A4 


GND £ 


6 


23 


3 4D 


GND C 


6 


23 


: 


A5 


GND £ 




22 


1 v cc 


GND C 




22 


5 


vcc 


GND [] 


8 


21 


1 v cc 


GND C 


8 


21 


5 


vcc 


GND £ 


9 


20 


3 5D 


GND C 


9 


20 




A6 


5Q £ 


10 


19 


3 6D 


Y6 H 


10 


19 




A7 


60 Q 


1 1 


18 


: 7D 


Y7 C 


11 


18 


□ 


A8 


70 C 


12 


17 


3 8D 


Y8 I 


12 


17 


: 


A9 


8Q £ 


13 


16 


] CLKEN 


Y9 fj 


13 


16 


3 


A10 


CLR L 


H 


15 

1 


3 CLK 


Y10 C 


14 


15 


: 


G2 
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•AC11828. "ACT11828 
10-BIT BUFFERS WITH 
3 -STATE OUTPUTS 
( TOP VIEW ) 

Y1 Dl U28G G1 



'AC11833. 'ACT11833 
PARITY BUS TRANSCEIVERS 



Y2 C 2 
Y3 C3 
Y4 Z 4 
Y5 L> 
GND Ce 
GND C 7 
GND O 
GND □ 9 
Y6 C 10 
Y7 £ ll 
Y8 £12 
Y9 [13 
Y10 [14 



27] A1 
26 H A2 
25] A3 
24 ] A4 
23 ] A5 
22 ] V C C 
2' 1 v C c 
20 ] A6 
19 ] A7 
18 ] A8 
17 ] A9 
16 ] A10 
J5^G2 





rrop viewi 


PARITY 


: 


1 


U28 


] OEA 


A1 


c 


2 


27 


: OEB 


A2 


c 


3 


26 


1 B1 


A3 


C 


4 


25 


] B2 


A4 


c 




24 


] B3 


GND 


c 


6 


23 


: ba 


GND 


c 




22 


1 Vcc 


GND 


c 


8 


21 


3 v cc 


GND 


c 


9 


20 


] B5 


A5 


: 


10 


19 


3 B6 


A6 


c 


1 1 


18 


] B7 


A7 


c 


12 


17 


3 B8 


A8 


c 


13 


16 


] CLR 


ERR 


c 


14 


15 


3 CLK 













•AC11834. 'ACT11834 
PARITY BUS TRANSCEIVERS 
(TOP VIEW) 

PARITY CjT 
A1 



A2 C3 

A3 r 4 

A4 [5 
GND [6 
GND [7 
GND [8 
GND Q9 

A5 

A6 

A7 a 

A8 
ERR 



U28 3 OEA 
^2 27 ] OEB 
26 3 B1 
25] B2 

24] B3 

23 3 B4 
22 3 V C C 

21 ] v cc 

20 ] B5 
19 3 B6 
18 ] B7 
17 ] B8 
16 ] CLR 
ijij] CLK 



12 



c 
o 



o 

»4— 

c 

To 

a> 
c 
a> 
U 



'AC11841. 'ACT11841 
10-BIT BUS INTERFACE D-TYPE 
LATCHES WITH 3-STATE OUTPUTS 
(TOP VIEW) 

1Q Ol U28P OC 
2Q C 2 27 3 1D 



3Q C3 

4Q [4 

5Q [s 
GND C6 
GND C 7 
GND L> 
GND L> 

6Q C10 

7Q [11 

8Q C12 

9Q C 13 
10Q flu 15| J C 



26] 2D 
25 3 3D 
24 3 4D 
23 3 5D 

22 3 v C c 
21 3 v C c 

20] 6D 
19 3 7D 
18 ] 8D 
17 ] 90 
16 ] 10D 



AC 11 842. "ACT11842 
10-BIT BUS INTERFACE D-TYPE 
LATCHES WITH 3-STATE OUTPUTS 
(TOP VIEW) 

"OS; 



.a : 

2Q C 2 
30 C3 
4Q [4 
5Q £ 5 
GND [6 
GND [7 
GND [8 
GND [9 
6Q C 10 
70 £ 11 
80 □ 12 
90 [ 13 

10a r,4 



3 oc 

3 ID 
3 2D 
3 3D 
3 4D 
3 5D 
3 V CC 

3 v cc 

5 6D 

3 75 

] 8D 
3 9D_ 
] 10D 

C 



AC 11843. ACT11843 
9-BIT BUS INTERFACE D-TYPE 
LATCHES WITH 3-STATE OUTPUTS 
(TOP VIEW) 



L 

C6 



1Q 

2Q 

3Q 

40 

5Q 
GND 
GND Ql 
GND C 
GND [9 

6Q £ 10 

70 C 

8Q [12 

9Q [ 13 
CLR Ql4 



□ l U28] OC 
C 2 27 U ID 
Q3 26 ] 2D 
25] 3D 
24] 4D 
23] 5D 
22 3 VCC 

21 3 vcc 

20] 6D 
19 3 7D 
18] 8D 
17 ] 9D 
16 ] PRE 
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'AC11844. 'ACT11844 
9-BIT BUS INTERFACE D-TYPE 
LATCHES WITH 3-STATE OUTPUTS 
(TOP VIEW) 



'AC11845. -ACT11845 
8-BIT BUS INTERFACE D-TYPE 
LATCHES WITH 3-STATE OUTPUTS 
(TOP VIEW) 



1Q £ 




U28 


3 


oc 


OC1 £ 




U28 


2Q £ 


2 


27 


J 


ID 


m r 


2 


27 


3Q £ 


3 


26 


n 


2D 


2Q £ 


3 


26 


4Q £ 


4 


25 




3D 


3Q £ 


4 


25 


5Q £ 




24 


1 


4D 


4Q C 


5 


24 


GND £ 


6 


23 


j 


5D 


GND £ 


6 


23 


GND £ 




22 


i 


v C c 


GND C 




22 


GND £ 


8 


21 


i 


vcc 


GND £ 


8 


21 


GND £ 


9 


20 


i 


6D 


GND C 


9 


20 


60 £ 


10 


19 


i 


7D 


5Q £ 


10 


19 


7Q C 


1 1 


18 


i 


8D 


60. £ 


1 1 


18 


8Q C 


12 


17 


i 


9D 


7Q C 


12 


17 


9Q Q 
CLR [ 


13 
14 


16 
15 


i 

5 


PRE 

C 


8Q £ 

. CLR C 


13 
14 


16 
15 



H ID 



3 4D 



•AC11846. 'ACT11846 
8-BIT BUS INTERFACE D-TYPE 
LATCHES WITH 3-STATE OUTPUTS 
(TOP VIEW) 

U28Q OC2 
27 3 OC3 



Hi 
C 

c 



c 
c 

£ 
£ 
£ 

£ 



OC1 

1Q 

2Q 

3Q 

4Q 
GND 
GND 
GND 
GND 

50. 

6Q 

7Q 

8Q 
CLR Ql4 



26 3 ID 
25 3 2D 
24] 3D 
23 3 4D 
22 3 V CC 

2' 3 v C c 

20 ] 5D 
19 3 6D 
18 ] 7D 
17 3 8D_ 
16 ] PRE 
1!PC 



"AC118S3. 'ACT118E3 
PARITY BUS TRANSCEIVERS 
(TOP VIEW) 




AC 11 854. ACT11854 
PARITY BUS TRANSCEIVERS 
(TOP VIEW) 

□ i U2sP PER 



PARITY 
A1 
A2 
A3 
A4 
GND 
GND 
GND 
GND 
A5 
A6 
A7 
A8 



£s 

C10 
[12 
L J14 



2?P OET 

SB1 
B2 

24Q B3 
23 ] B4 
22 3 V C C 

21 3 v C c 

20 ] B5 
19 3 B6 
18] B7 
17 J B8 
16 J CLR 
15 : EN 



AC11861. 'ACT11861 
10-BIT BUS TRANSCEIVERS WITH 
3-STATE OUTPUTS 
(TOP VIEW) 



A1 


a 


1 ^28 


3 GBA 


A2 


c 


2 


27 


3 B1 


A3 


c 


3 


26 


3 B2 


A4 


r 


4 


25 


11 B3 


AS 


C 


5 


24 


3 B4 


GND 


c 


6 


23 


3 B5 


GND 


c 




22 


3 v cc 


GND 


£ 


8 


21 


J V C C 


GND 


£ 


9 


20 


3 B6 


A6 


£ 


10 


19 


: B7 


A7 


C 


11 


13 


3 B8 


A8 


C 


12 


17 


3 B9 


A9 


I 


13 


16 


] BIO 


A10 


: 


,4 


15 


I] GAB 
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DEVICE PIN-OUTS 



AC11862. ACT11862 
10-BIT BUS TRANSCEIVERS WITH 
3-STATE OUTPUTS 
(TOP VIEW) ■ 

A1 dl U28D GBA 



A2 p2 
A3 
A4 
A5 

GND 

GND 

GND 

GND Ms 
A6 £10 
A7 Qi 
A8 C 12 
A9 C 13 

AIO £14 



C3 

C 

c 
c 



27 D B1 
26 D B2 
25 3 B3 
24 U B4 
23 ] B5 

22 H v C c 
21 H v C c 

20 2 B6 
19 ] B7 
18 ] B8 
1? 3 B9 
16 ] B10 
15 3 GAB 



'AC 11 863. 'ACT11863 
9-BIT BUS TRANSCEIVERS WITH 
3-STATE OUTPUTS 
(TOP VIEW) 



A1 

A2 d 2 
A3 C3 
A4 [4 
A5 [ 5 
GND C 6 
GND [ 7 
GND [ 8 
GND [ 9 
A6 C 10 
A7 C 11 
A8 C 12 
_ A9 C 13 
GAB2 £ 14 



H GBA1 
3 GBA2 
B1 
B2 
B3 
B4 
Vcc 
Vcc 
B5 
B6 
3 B7 
17] B8 
16 3 B9 
]5f] GAB1 



•AC11864. 'ACT11864 
9-BIT BUS TRANSCEIVERS WITH 
3-STATE OUTPUTS 
(TOP VIEW) 



A1 Ql U28P 
A2 C2 
A3 £3 
A4 Z* 



A5 [> 
GND 
GND £ 7 
GND Ce 
GND £9 
A6 C 10 
A7 [ n 
A8 C 12 
_ A9 [J13 
GAB2 Ql«_ 



27 3 
26 3 

3 



GBA1 
GBA2 
B1 
B2 
B3 
B4 

Vcc 
Vcc 

B5 
B6 
B7 
B8 
B9 

GAB1 



c 
o 

(0 

E 
i_ 

o 
_c 

To 
k_ 

<D 
C 

a> 



'AC11873. -ACT11873 
DUAL 4-BIT D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 
(TOP VIEW) 



1Q1 C2 

1Q2 C3 
1Q3 C4 
1Q4 Cs 
GND Ce 
GND C 7 
GND Us 
GND C9 
2Q1 £io 
2Q2 fj 1 1 
2Q3 C 12 
2Q4 £ 13 
2C Qi4 



-AC11874. "ACT11874 
DUAL 4-BIT D-TYPE EDGE-TRIGGERED 
FLIP-FLOPS 
(TOP VIEW) 



10C 


1CLK C 




U28 


3 IOC 


Cn 


1CLR 


1Q1 Z 


2 


27 


3 1CLR 


M 


1D1 


1Q2 C 


3 


26 


3 1D1 


A=B 


1D2 


1Q3 r 


4 


25 


3 1D2 


FO 


1D3 


1Q4 £ 


5 


24 


3 1D3 


F1 


1D4 


GND Z 


6 


23 


3 1D4 


GND 


VCC 


GND Z 


7 


22 


3 v cc 


GND 


vcc 


GND Z 


8 


21 


3 v cc 


GND 


2D1 


GND C 


9 


20 


D 2D1 


GND 


2D2 


2Q1 [ 


10 


19 


H 2D2 


F2 


2D3 


2Q2 [ 


11 


18 


3 2D3 


F3 


2D4 


2Q3 Z 


12 


17 


3 2D4 


P 


2CLR 


2Q4 Z 


13 


16 


] 2CLR 


G 


20C 


2CLK [ 


14 


15 


3 20C 


CN+4 



'AC11881. 'ACT11881 
ARITHMETIC LOGIC UNITS/ 
FUNCTION GENERATORS 
(TOP VIEW) 

U28D AO 



Ci 

C2 
C3 

Z" 

L> 
E> 

L> 
C i° 

C'2 

e> 



27 H A1 
3 A2 
D A3 
D BO 

Dbi 

3 v cc 
D Ycc 

20 ] B2 
19 3 B3 
18 ] SO 
17 ] SI 

16 J S2 
I5p S3 
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DEVICE PIN-OUTS 




AC11882. -ACT11882 
32-BIT LOOK-AHEAD CARRY GENERATORS 
(TOP VIEW) 




1-40 



Information 

Numerical Index 
Glossary 

Explanation of Function Tables 

D Flip-Flop and Latch Signal Conventions 

Thermal Information 

Parameter Measurement Information 

Functional Index 

Device Pin-Outs 



Advanced CMOS Circuits 




General 



Ordering Instructions 
Package Data 
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54AC11000, 74AC11000 
QUADRUPLE 2 INPUT POSITIVE NAND GATES 



D2957. APRIL 1987 



New Flow-Through Architecture to Optimize 54AC11000 ... J PACKAGE 

74AC11000 . . . D OR N PACKAGE 



PCB Layout 

Center-Pin Vcc and GND Configurations to 
Minimize High-Speed Switching Noise 

EPIC™ (Enhanced-Performance Implanted 
CMOS) 1-pm Process 

500-mA Typical Latch-Up Immunity at 
125°C 

Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 



description 

These devices contain four independent 2-input 
NAND gates . Th ey perform the Boolean 
functions Y = A«B or Y = A + B in positive logic. 

The 54AC1 1000 is characterized for operation 
over the full military temperature range of 
-55°C to 125°C. The 74AC11000 is 
characterized for operation from -40°C to 
85°C. 

FUNCTION TABLE (each gate) 



iaQi UieQiB 

1YQ2 15D2A 

2YC3 14 32B 

GND[> 13 3 V C C 

GND fj 5 12 D V C C 

3Y[6 ,,]3A 

4YC7 10]3B 

4B Q8 9D 4A 



54AC11000 . . . FK PACKAGE 
(TOP VIEW) 

o u 

03 O O O < 
CN > Z > C5 

I > I 1 1 1 1 I ■ I 



2A ]4 
1B ]5 
NC ]6 
1A ] 7 
1Y ]8 



3 2 1 20 19 



18[ 



9 10 11 12 13 



3B 



17[ 4A 
16[ NC 
15[ 4B 
14 [ 4Y 





INPUTS 


OUTPUT 






A B 


Y 






H H 


L 






L X 


H 






X L 


H 





> a u a > 
™ 2 z z <n 

NC — No internal connection 



logic diagram (positive logic) 

1A- 



logic symbol t 



1A - 
1B- 

2A- 
2B- 
3A- 
3B- 
4A- 
4B- 



111 


& 


IZ) 


1161 


^ 13) 


IIS) 




114) 


h. I6I 


111) 




110) 


^ (71 


19) 




18) 







2A 
2B 



o 



3Y 



4A ■ 
4B 



T This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 
Pin numbers shown are for D, J, and N packages. 



EPIC is a trademark of Texas Instruments Incorporated 



PRODUCTION DATA documents contain information ■ . Copyright © 1986, Texas Instruments Incorporated 

current is of publication data. Products conform to 

sSSssisj^^s^Jss^szz . Texas ™ , ., 

SOfSSL fflffSSir Instruments 



54AC11000. 74AC11000 

QUADRUPLE 2 INPUT POSITIVE NAND GATES 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) * 

Supply voltage, Vcc -0.5 V to 7 v 

Input voltage, V| (see Note 1) -0.5 V to Vcc + 0.5 V 

Output voltage, Vo (see Note 1) -0.5 V to Vcc+0-5 V 

Input clamp current, I|k (V| < or V| > Vqc) ±2 ° mA 

Output clamp current, IfjK ( v < or Vo > Vcc) ±5 ° mA 

Continuous output current, lo ( Vo = to Vccl ± 50 mA 

Continuous current through Vcc or GND P ins ±100 mA 

! temperature range -65°Cto150°C 



T Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings 
only and functional operation of the device at these or any other conditions beyond those indicated under "recommended operating 
conditions" is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 



recommended operating conditions 





54AC 11000 


74AC11000 


UNIT 


MIN NOM MAX 


MIN NOM MAX 


VCC Supply voltage (see Note 21 


3 5 5.5 


3 5 5.5 


V 


V|H High-level input voltage 


V C C = 3 V 


2.1 


2.1 


V 


V C C " 4.5 V 


3.15 


3.15 


V C C = 5.6 V 


3.85 


3.85 




V)[_ Low-level input voltage 


V CC = 3 V 


0.9 


0.9 


V 


Vcc = 4.5 V 


1.35 


1.35 




Vcc = 5.5 V 


1.65 


1.65 


'OH High-level output current 


V C c - 3 V 


-4 


-4 


mA 


V CC - 4.5 V 


-24 


-24 


V C c - 5.5 V 


-24 


-24 


'OL Low-level output current 


V C C = 3 V 


12 


12 


mA 


V CC = 4.5 V 


24 


24 


V CC - 5.5 V 


24 


24 


V| Input voltage 


V CC 


V CC 


V 


Vo Output voltage 


V C C 


V CC 


V 


At/Av Input transition rise or fall rate 


10 


10 


ns/V 


T A Operating free-air temperature 


-55 125 


-40 85 


°C 



i at V C C < 3 v - Operation 
i a previously established logic 



een 2 V and 3 V is not recommended. 
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54AC11000. 74AC11000 
QUADRUPLE 2-INPUT POSITIVE NAND GATES 



electrical c 
noted) 



over recommended operating free-air temperature 



PARAMETER 


TEST CONDITIONS 


Vcc 


T A - 25°C 


54AC 11000 


74AC11000 


UNIT 


MIN TYP MAX 


MIN MAX 


MIN MAX 


V H 


lOH = -SO fA 


3 V 


2.9 


2.9 


2.9 


V 


4.5 V 


4.4 


4.4 


4.4 


5.5 V 


5.4 


5.4 


5.4 


'OH = - 4 mA 


3 V 


2.58 


2.4 


2.48 


lOH = - 24 mA 


4.5 V 


3.94 


3.7 


3.8 


5.5 V 


4.94 


4.7 


4.8 


lOH -50 mA ' 


5.5 V 




3.85 




l H = -75 mA' 


5.5 V 






3.85 


vol 


l L = 50/iA 


3 V 


0.1 


0.1 


0.1 


V 


4.5 V 


0.1 


0.1 


0.1 


5.5 V 


0.1 


0.1 


0.1 


'OL = 12 mA 


3 V 


0.36 


0.5 


0.44 


lOL = 24 mA 


4.5 V 


0.36 


0.5 


0.44 


5.5 V 


0.36 


0.5 


0.44 


'OL ■ 50 mAt 


5.5 V 




1.65 





l L - 75 mA' 


5.5 V 







1.65 


h 


V| - V CC or GND 


5.5 V 


±0.1 


± 1 


± 1 


*A 


ice 


V| • V C C 0' GND, 
l = 


5.5 V 


4 


80 


40 


*A 




V| . V CC or GND 


5 V 


3.5 







pF 



'Not more than 



»ne output should be tested at one time, and t 



i test should not exceed 10 ms. 



switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted) (see Figure 1) 



PARAMETER 


FROM 


TO 


vcc 


TA 


- 25 


•c 


54AC1 1000 


74AC11000 


UNIT 


(INPUT) 


(OUTPUT) 


RANGE 


MIN 


TYP 


MAX 


MIN 


MAX 


MIN 


MAX 


«PLH 






3.3 ±0.3 V 


1.5 


7.2 


9.8 


1.5 


11.9 


1.5 


11.1 




A or B 


Y 


5 ±0.5 V 


1.5 


5 


6.5 


1.5 8.1 


1.5 


7.4 


ns 


<PHL 


3.3 ±0.3 V 


1.5 


5.8 


8.6 


1.5 


10.2 


1.5 


9.6 






5 ±0.5 V 


1.5 


4.4 


6.1 


1.5 


7.3 


1.5 


6.8 





operating characteristics. Vcc - 5 V, Ta - 25 °C 





PARAMETER 


TEST CONDITIONS 


TYP 


UNIT 


Cpd Pov 


rer dissipation capacitance per gate 


C L = 50 pF, f - 1 MHz 


33 


pF 



Texas 
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54AC11000. 74AC11000 

QUADRUPLE 2 INPUT POSITIVE NAND GATES 



p 



i 



FROM OUTPUT 
UNDER TEST 



C L - 50 pF . 
(See Note A)' 



LOAD CIRCUIT 



>4 



INPUT 
(See Note 



50% V CC 



H-<PHL-*| 



I 



■ oh 

\50% V CC f 50% V CC 

\ /- vol 



-v CC 



PROPAGATION DELAY TIMES 

NOTES: A. C(_ includes probe and jig capacitance. 

B. Input pulses are supplied by generators 

C. The outputs are measured one at a time with one input transition per measurement 

FIGURE 1 . LOAD CIRCUIT AND VOLTAGE WAVEFORMS 



B. Input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, 2 Q = 50 D, t r = 3 ns, tf = 3 ns. 
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54ACT11000. 74ACT11000 
QUADRUPLE 2 INPUT POSITIVE NAND GATES 



D2957. JUNE 1987 



Inputs are TTL-Voltage Compatible 

New Flow-Through Architecture to Optimize 
PCB Layout 

Center-Pin Vcc and GND Configurations to 
Minimize High-Speed Switching Noise 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) 1-|im Process 

• 500-rnA Typical Latch-Up Immunity at 
125°C 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 

description 

These devices contain four independent 2-input 
NAND gates . Th ey perform the Boolean 
functions Y = A-B or Y = A + B in positive logic. 

The 54ACT1 1000 is characterized for operation 
over the full military temperature range of 
-55°C to 125°C. The 74ACT11000 is 
characterized for operation from -40°C to 
85°C. 

FUNCTION TABLE leach gate) 



54ACT11000 ... J PACKAGE 
74ACT11000 . . . D OR N PACKAGE 



ia[]i Ui 6 niB 

1YC2 ^sl2A 



2YC 3 
GND Z 4 
GNDC 5 
3YC6 
4YC 7 
4BC 8 



14 U 2B 
13 H Vcc 
12 D VCC 
11 ]3A 
10 33B 
9p4A 



54ACT11000 . . . FK PACKAGE 
(TOP VIEW) 

u u 
m u u u < 

CM > Z > CO 



1A 
1 Y 



3 2 1 20 19 
2Ap4 18[ 
1B ]5 
NC 



]6 
38 



9 10 11 12 13 



3B 



17[ 4A 
16[ 
15[ 
14 [ 4Y 



NC 
4B 



> Q cj Q >- 
Z Z Z <"> 
C3 13 

NC — No internal connection 



INPUTS 


OUTPUT 
Y 


A B 


H H 


L 


L X 


H 


X L 


H 



logic symbol T 



logic diagram (positive logic) 



1A ■ 
IB • 



2B . 
3A • 



2A- 
2B- 
3A - 
3B- 
4A 

«■ 



(8) 



s. 131 




(6! 




17) 



3Y 



f This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 
Pin numbers shown are for D, J, and N [ 



EPIC is a trademark of Texas Instruments Incorporated. 



PRODUCTION DATA documents contain information Copyright © 1 987, Texas Instruments Incorporated 
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54ACT11000. 74ACT11000 

QUADRUPLE 2 INPUT POSITIVE NAND GATES 




absolute maximum ratings over operating free-air temperature range (unless otherwise noted) t 



Supply voltage, VCC -0.5 V to 7 V 

Input voltage, V| (see Note 1) -0.5 V to Vcc + 0.5 V 

Output voltage, Vo (see Note 1) -0.5 V to Vcc + - 5 v 

Input clamp current, I] k (V| < or V| > Vcc> ±20 mA 

Output clamp current, IrjK ( v O < or Vo > Vcc> ±50 mA 

Continuous output current, lo (Vo = to Vcc) ±50 mA 

Continuous current through Vcc or GND P ins ±100 mA 

Storage temperature range -65°Cto150°C 



T Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings 
only and functional operation of the device at these or any other conditions beyond those indicated under "recommended operating 
conditions" is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE I: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

recommended operating conditions 









54ACT11000 


74ACT11000 


UNIT 








MIN MAX 


MIN MAX 


vcc 


Supply voltage 




4.5 


5.5 


4.5 


5.5 


V 


VlH 


High-level input voltage 




2 


2 


V 


VlL 


Low-level input voltage 




0.8 


0.8 


V 


'OH 


High-level output current 




-24 


-24 


mA 


>OL 


Low-level output current 




24 


24 


mA 


V| 


Input voltage 





O 


vcc 





vcc 


V 


v 


Output voltage 







v C c 





vcc 


V 


At/Av 


Input transition rise or fall rate 








10 





10 


ns/V 


Ta 


Operating free-air temperature 




-55 125 


-40 


65 


•c 




Texas ^ 



54ACT11000, 74ACT11000 
QUADRUPLE 2 INPUT POSITIVE NAND GATES 



noted) 



, free-air temperature range (unless otherwise 



PARAMETER 


TEST CONDITIONS 


V C C 


Ta - 25 °C 


54ACT11000 


74ACT1 1000 


UNIT 


MIN TYP MAX 


MIN MAX 


MIN MAX 


V H 


l H - " BO ^A 


4.5 V 


4.4 


4.4 


4.4 


V 


5.5 V 


5.4 


5.4 


5.4 


lOH - - 24 mA 


4.5 V 


3.94 


3.7 


3.8 


5.5 V 


4.94 


4.7 


4.8 


'OH = - 50 mA' 


5.5 V 




3.85 




'OH = -75 mA' 


5.5 V 






3.85 


vol 


lOL - 50 „A 


4.5 V 


0.1 


0.1 


0.1 


V 


5.5 V 


0.1 


0.1 


0.1 


'OL = 24 mA 


4.5 V 


0.36 


0.5 


0.44 


5.5 V 


0.36 


0.5 


0.44 


'OL " 50 mA' 


5.5 V 




1.65 




lOL = 75 mA' 


5.5 V 






1.65 


'i 




5.5 V 


±0.1 


±1 


± 1 


pA 




V| ■ V CC or QN °. 'o " 


5.5 V 


4 


80 


40 


pA 


Alec* 


One input at 3.4 V, 

Other inputs at GND or Vcc 


5.5 V 


0.9 


1 


1 


mA 


C| 


V| « V C c <" G ND 


5 V 


3.5 






pF 



T Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 

*This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than V or Vqc- 



switching characteristics, VCC * 5 V ±0.5 V (see Figure 1) 



PARAMETER 


FROM 


TO 


T A - 25 °C 


54ACT1 1000 


74ACT11000 


UNIT 


(INPUT) 


(OUTPUT) 


MIN TYP MAX 


MIN MAX 


MIN MAX 


'PLH 


A or B 


Y 


1.5 7 2 10.9 


1.5 13.3 


1.5 12.3 


ns 


'PHL 


1.5 5.8 8 


1.5 9.5 


1.5 8.8 



operating characteristics. Vcc - 5 V. Ta - 25 °C 



PARAMETER 


TEST CONDITIONS 


TYP 


UNIT 


C po POV 




C U = 50 pF. f = 1 MHz 


23 


pF 



Texas ^ 
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54ACT11000. 74ACT11000 



PARAMETER I 



I 



FROM OUTPUT 
UNDER TEST 



C L - 50 pF 
(See Note Al' 



> 

a. 
< 

as 

3 
O 
CD 
Q. 

o 
o 

CO 

o 

o 
c_ 

f* 
V) 



INPUT 
ISM Note 



I 

H-'PHL-*) 



U-'PLH-H .. 

\! i/ Voh 

\ f. v 0L 



o 



PROPAGATION DELAY TIMES 

NOTES: A. C L includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics: PRR s 1 MHz, Z = 50 Q, t r = 3 ns. tf = 3 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 

FIGURE 1 . LOAD CIRCUIT AND VOLTAGE WAVEFORMS 



■ 
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54AC11002 
QUADRUPLE 2-INPUT POSITIVE NOR GATES 



D2957, JUNE 1987-REVISED OCTOBER 1987 



New Flow-Through Architecture to Optimizi 
PCB Layout 

Center-Pin Vcc and GND Configurations to 
Minimize High-Speed Switching Noise 

EPIC™ (Enhanced-Performance Implanted 
CMOS) 1-pm Process 

500-mA Typical Latch-Up Immunity at 
125°C 

Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 



54AC11002 ... J PACKAGE 
74AC11002 . . . D OR N PACKAGE 
(TOP VIEW) 



1AQl U16Q1B 

1YC2 15p2A 

2YC 3 
GNDC « 
GNDC 5 

3YC6 

4YC 7 

4BC 8 



14]2B 
13 J VCC 
12 1 V C C 
11 ]3A 
10D3B 
9 ]4A 



S4AC11002 . . . FK PACKAGE 
(TOP VIEW! 



description 



These devices contain four independent 2-input 
NOR gate s. They perform the Boolean functions 
Y = A-B or Y = A + B in positive logic. 

The 54AC1 1002 is characterized for operation 
over the full military temperature range of 
-55°C to 125°C. The 74AC11002 is 
characterized for operation from -40°C to 
85 °C. 

FUNCTION TABLE (each gale) 



2A ] 1 
IB ]5 
NC ]6 
1A ]7 
1Y ]8 



I 1 1 1 1 1 1 1 1 I 

3 2 1 20 19 



9 10 11 12 13 
i — i i — i r-i r— \r— I 



18[ 3B 
17[ 4A 
'6[ NC 
15[ 4B 
14 [ 4Y 





INPUTS 


OUTPUT 
Y 


A B 




H X 


L 




X H 


L 




L L 


H 



> Q o a >■ 
m z z z «o 
a a 

NC — No internal connection 



logic diagram (positive logic) 

1A- 




1 
o 

(0 

o 

*> 

o 

T3 
V 

o 
c 

(0 

I 



'This symbol is in accordance with ANSI/IEEE Std 91-1984 and 

IEC Publication 617-12. 
Pin numbers shown are for D, J, and N packages. 



EPIC is a trademark of Texas Instruments Incorporated. 



54AC11002, 74AC11002 

QUADRUPLE 2 INPUT POSITIVE NOR GATES 



absolute maximum ratings over operating free-air 



noted) t 




Supply voltage, Vcc -0.5 V to 7 V 

Input voltage, V| (see Note 1) -0.5 V to Vcc+0.5 V 

Output voltage, Vo (see Note 1) -0.5 V to Vcc + 0-5 V 

Input clamp current, l|K (V| < or V| > Vcc> * 20 mA 

Output clamp current, IrjK ( v O < or Vo > Vcc' ± 50 mA 

Continuous output current, lo (Vo = to Vcc> ± 50 mA 

Continuous current through Vcc or GND pins ±100 mA 

Storage temperature range -65°C to 150°C 

^Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress n 
only and functional operation of the device at these or any other conditions beyond those indicated under "recommended 
conditions" is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

recommended operating conditions 





54AC11002 


74AC 11002 


UNIT 


MIN NOM MAX 


MIN NOM MAX 




Vcc Supply voltage (see Note 2) 


3 5 5.6 


3 5 5.5 


V 


V|h High-level input voltage 


Vcc = 3V 


2.1 


2.1 


V 


V C C = *-s v 


3.15 


3.15 


V C C - 5.5 V 


3.85 


3.85 


V|l Low-level input voltage 


V CC = 3 V 


0.9 


0.9 


V 


Vcc " 4 5 v 


1.35 


1.35 




Vcc = 5.5 v 


1 .65 


1.65 


'OH High-level output current 


V CC = 3 V 


-4 


-4 


mA 


V CC - *-6 V 


-24 


- 24 


V CC = 5.5 V 


-24 


-24 


Iol Low-level output current 


V C c = 3 V 


12 


12 


mA 


V CC = «-6 V 


24 


24 


V CC = 5.5 V 


24 


24 


V| input voltage 


V CC 


o v cc 


V 


Vq Output voltage 


V C c 


v cc 


V 


At/Av Input transition rise or fall rate 


10 


10 


ns/V 




-55 126 


-40 85 





> 

a. 
< 

03 
3 
O 
CD 
Q. 

o 
o 

CO 

o 



NOTE 2: No electrical or switching c 

but within that range a device output v 



at V C c < 3 V. 



: 3 V. Operation between 
established logic state. 



2 V and 3 V is not recommended, 
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54AC 11002. 74AC 11002 
QUADRUPLE 2 INPUT POSITIVE NOR GATES 



electrical 
noted) 



over recommended operating free- 



range (unless otherwise 



PARAMETER 


TEST CONDITIONS 


vcc 


T^ - 25 °C 


54AC1 1002 


74AC1 1002 


UNIT 


MIN TVP MAX 
Klin III mHA 


MIN MAX 

111 1 1 H MNA 


MIN MAX 
mill 1 ! im m n 


VOH 


l H = -60 ^A 


3 V 


2.9 


2.9 


2.9 


V 


4.5 V 


4.4 


4.4 


4.4 


5.5 V 


5.4 


5.4 


5.4 


'OH = -4 mA 


3 V 


2.58 


2.4 


2.48 


lOH = -24 mA 


4.5 V 


3.94 


3.7 


3.8 


5.5 V 


4 94 


4.7 


4.8 


'OH = -50 mA' 


5.5 V 




3.85 




IqH = — 75 mA^ 


5.5 V 






3.85 


vol 


l L = 50 iiA 


3 V 


0.1 


0.1 


0.1 


V 


4.5 V 


0.1 


0.1 


0.1 


5.5 V 


0.1 


0.1 


0.1 


lOL = '2 mA 


3 V 


0.36 


0.5 


0.44 


'OL = 24 mA 


4,5 V 


0.36 


0.5 


0.44 


5.5 V 


0.36 


0.5 


0.44 


lOL = 50 mA* 


5.5 V 




1.65 




'OL = 75 mA' 


5.5 V 







1.65 


i| 


V| = Vcc or GND 


5.5 V 


±0.1 


± 1 


±1 


(■A 


ice 


v l = V CC or GND. Iq = 


5.5 V 


4 


80 


40 


PA 


C| 


V| - V CC or GND 


5 V 


3.5 






pF 



t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 

switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted) (see Figure 1) 



PARAMETER 


FROM 


TO 


vcc 


T A 


- 25 


•c 


54AC 11002 


74AC 11002 


UNIT 




(INPUT) 


(OUTPUT) 


RANGE 


MIN 


TYP 


MAX 


MIN MAX 


MIN MAX 


'PLH 






3.3 ±0.3 V 


1.5 


7 


8.6 


1.5 


10.7 


1.5 


9.9 




A or B 


Y 


5 ±0.5 V 


1.5 


4.5 


6.1 


1.5 


7.4 


1.5 


6.9 


ns 


»PHL 


3.3 ±0.3 V 


1.5 


6 


7.5 


1.5 


9 


1.5 


8.4 






5 ±0.5 V 


1.5 


4 


5.7 


1.5 


6.8 


1.5 


6.4 





operating characteristics. Vcc - 5 V. Ta - 25 °C 



PARAMETER TEST CONDITIONS 


TYP 


UNIT 


Cpd Po» 




ce per gate 


C L = 50 pF, 


f - 1 MHz 


32 


PF 
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54AC11002. 74AC1 1002 

QUADRUPLE 2 INPUT POSITIVE NOR GATES 



F 



EASUREMENT INFORMATION 




UNDER TEST 




; 


C L - 50 pF _ 
(See Note A)'' 




soo n: 

I 

















LOAD CIRCUIT 







INPUT 
ISee Note 



50% V CC 



I 

H-«PHL-») 
I 



|«-<PLH-»| 



-v CC 



_ 

\.S0%V CC JC50%V CC 

A L OL 



-vol 

propagation delay times 

NOTES: A. Cl includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z =1 50 II, t r = 3 ns, tf = 3 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 

FIGURE 1. LOAD CIRCUIT AND VOLTAGE WAVEFORMS 



3 

§ 
1 
3 
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54ACT11002, 74ACT1 1002 
QUADRUPLE 2 INPUT POSITIVE-DIOR GATES 



D2967, JUNE 1987 



Inputs are TTL-Voltage Compatible 

New Flow-Through Architecture to Optimize 
PCB Layout 

Center-Pin Vcc and GND Configurations to 
Minimize High-Speed Switching Noise 

EPIC™ (Enhanced-Performance Implanted 
CMOS) 1-fim Process 

500-mA Typical Latch-Up Immunity at 
125°C 

Package Options Include Plastic "Small 
Outline" Packages. Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 



54ACT11002 ... J PACKAGE 
74ACT11002 . . . D OR N PACKAGE 



ia[]i Ui 6 niB 

1YC2 ,sD2A 



2YC 3 
GND Z •> 
GND £ 5 
3YC6 
4YC 7 
4BC8 



14 12B 
13 ] V C C 
12 J V C C 
11 H3A 
10 D3B 
9 ]4A 



description 

These devices contain four independent 2-input 
NOR gates. They perform the Boolean functions 
Y = A»B or Y = A + B in positive logic. 

The 54ACT1 1002 is characterized for operation 
over the full military temperature range of 
-55°C to 125-C. The 74ACT 11002 is 
characterized for operation from -40°C to 
85°C. 

logic symbol'*' 



54 ACT 11002 . . . FK PACKAGE 
(TOP VIEW) 

CM > Z > CO 

LJLJLJI-ILJ 



2A ]4 

1B ]5 

NC ]6 

1A ]7 

1Y ]8 



3 2 1 20 19 



9 10 11 12 13 



18[ 3B 
17[ 4A 
16[ NC 
15[ 4B 
14 [ 4Y 



>- Q U Q > 

<n z z z <"> 



NC — No internal connection 



1A- 
1B- 
2A- 
2B- 
3A- 
3B- 
4A- 



logic diagram (positive logic) 



1A 
1B 

2A- 
2B- 

3A 
3B 



2Y 



'This symbol is in accordance with ANSI/IEEE Std 91-1984 and 

IEC Publication 617-12. 
Pin numbers shown are for D, J, and N packages. 



FUNCTION TABLE {each gate) 





INPUTS 


OUTPUT 






A B 


Y 






H X 


L 






X H 


L 






L L 


H 





EPIC is a trademark of Texas Instruments Incorporated 



I DATA documents contain information ■ . Copyright © 1987. Texas Instruments Incorporated 

current is of publication data. Products conform to , fA 

" ttions per the terms of Tius lustra menu I rVAC 

^aSSC:^" Instruments 215 



11 1002, 74ACT1 1 002 



absolute maximum ratings over operating 



temperature range (unless otherwise noted) t 



Supply voltage, Vcc -0.5 V to 7 V 

Input voltage, V| (see Note 1) -0.5 V to Vcc + 0.5 V 

Output voltage, Vrj (see Note 1) -0.5 V to Vcc + 0-5 V 

Input clamp current, l|K (V| < or V| > Vcc> ±20 mA 

Output clamp current, Iok (Vo < or Vo > Vcc) ±5 ° mA 

Continuous output current, lo (Vo = to Vcc) ± 50 mA 

Continuous current through Vcc or G ND P ins ±100 mA 

Storage temperature range -65°C to 1 50 "C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings 
only and functional operation of the device at these or any other conditions beyond those indicated under "recommended operating 
conditions" is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

recommended operating conditions 









54ACT1 1002 


74ACT 11002 






MIN MAX 


MIN MAX 


UNIT 


V CC Supply voltage 


4.5 5.5 


4.5 5.5 


V 


V|h High-level input voltage 


2 


2 


V 


V|[_ Low-level input voltage 


0.8 


0.8 


V 


'OH High-level output current 


-24 


-24 


mA 


lOL Low-level output current 


24 


24 


mA 


V| Input voltage 


V C c 


V C c 


V 


Vo Output voltage 


V CC 


V CC 


V 


At/Av Input transition rise or fall rate 


10 


10 


ns/V 


Ta Operating free-air temperature 


-55 125 


-40 85 


°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 


TEST CONDITIONS 


vcc 


T A - 25 °C 


54ACT11002 


74ACT11002 


UNIT 


MIN TYP MAX 


MIN MAX 


MIN MAX 


VOH 


lOH - -50 „A 


4.5 V 


4.4 


4.4 


4.4 


V 


5.5 V 


5.4 


5.4 


5.4 


lOH - -24 mA 


4.5 V 


3.94 


3.7 


3.8 


5.5 V 


4.94 


4.7 


4.8 


lrjH = - 50 mA* 


5.5 V 




3.85 




1 : 

lOH = - 75 mA* 


5.5 V 






3.85 


vol 


lOL = 60 ,.A 


4.5 V 




0.1 


0.1 


0.1 


V 


5.5 V 


0.1 


0.1 


0.1 


l 0L = 24 rnA 


4.5 V 


0.36 


0.5 


0.44 


5.5 V 


0.36 


0.5 


0.44 


'OL = 50 m A* 


5.5 V 




1.65 




' 7 

l 0L » 75 mA* 


5.5 V 






1.65 


ii 


V| = V CC or GND 


5.5 V 


±0.1 


±1 


± 1 


pA 


ice 


V| = V C C or GND, l = 


5.5 V 


4 


80 


40 


fiA 


AlCC 5 


One input at 3.4 V, 

Other inputs at GNO or Vcc 


5.5 V 


0.9 


1 


1 


mA 


Ci 


V| = Vcc °r GND 


5 V 


3.5 






pF 



o 

v> 

o 

o 
c 



* Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 

5 This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than V or VQC- 
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54ACT11002. 74ACT11002 
QUADRUPLE 2 INPUT POSITIVE-NOR GATES 



switching characteristics, Vcc - 5 V ±0.5 V (see Figure 1) 



PARAMETER 


FROM 
IINPUTI 


TO 
(OUTPUT) 


T A - 25 °C 


54ACT11002 


74ACT11002 


UNIT 


MIN TYP MAX 


MIN MAX 


MIN MAX 


>PLH 


A of B 


Y 


1.5 6.1 9.4 


1.5 11.3 


1.5 10.6 


ns 


tPHL 


1.5 5.3 7.8 


1.5 9.3 


1.5 8.7 



operating characteristics, Vcc - 5 V, Ta - 25 °C 



PARAMETER 


TEST CONDITIONS 


TYP 


UNIT 


C D d Power dissipation capacitance per gate 


C L = 60 pF, f = 1 MHz 


29 


pF 



PARAMETER MEASUREMENT INFORMATION 




NOTES: A. Cl includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics: PRR « 1 MHz, Z = 50 0, t r = 3 ns, tf = 3 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 

FIGURE 1. LOAD CIRCUIT AND VOLTAGE WAVEFORMS 
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54AC1 1008. 74AC11008 
QUADRUPLE 2 INPUT POSITIVE AND GATES 



D2957. AUGUST 1987 



New Flow-Through Architecture to Optimize 
PCB Layout 

Center-Pin Vcc » nd GND Configurations to 
Minimize High-Speed Switching Noise 

EPIC" (Enhanced-Performance Implanted 
CMOS) Process 

500-mA Typical Latch-Up Immunity at 
125°C 

Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 



54AC1 1008 ... J PACKAGE 
74AC1 1008 . . . D OR N PACKAGE 
(TOP VIEW) 



1AT 




U, 6 


Dia 


1YL" 




15 


32A 


2Y £ 


3 


14 


J 2B 


GND C 


4 


13 




GND C 


5 


12 


Dv cc 


3YC 


6 


11 


]3A 


4YC 


7 


10 


H 3B 


4 B g 


3 


9 


]4A 



54AC11008 . . . FK PACKAGE 
(TOP VIEW) 



description 

These devices contain tour independent 2-input 
AND gates. They perfor m the Boolean functions 
Y = A»B or Y = A + B in positive logic. 

The 54AC1 1008 is characterized for operation 
over the full military temperature range of 
-55°C to 125°C. The 74AC11008 is 
characterized for operation from -40°C to 
85°C. 

logic symbol* 



u o 
m u o o < 
cm > z > n 



2A ]4 
IB ] 5 
NC ]6 
1A ]7 
1Y ]8 



3 2 1 20 19 



9 10 11 12 13 

r~i nnnn 



18[ 3B 
17[ 4A 
16[ NC 
15[ 4B 
14[ 4Y 



1161 



28- 
3A- 
38- 
4A- 



48- 



> a u a > 
N § 2 o " 

NC — No internal connection 

logic diagram (positive logic) 

1A ■ 



2A ■ 
2B ■ 

3A i 
3B 



'This svmbol is in accordance with ANSI/IEEE Std 91-1984 and 

IEC Publication 617-12. 
Pin numbers shown are for D, J, and N ( 



o- 
o- 



3Y 



FUNCTION TABLE (each gate) 



INPUTS 


OUTPUT 
Y 


A B 


H H 


H 


L X 


L 


X L 


L 



EPIC is a trademark of Texas Instruments Incorporated. 



PRODUCTIOI DATA documents contain ii 

currant of publication data. Products conform to 



■pocificationt pur the tnmu of Tex.i Initrumentj 



Copyright © 1987. Texas Instruments Incorporated 
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54AC11008. 74AC1 1008 

QUADRUPLE 2 INPUT POSITIVE AND GATES 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) t 

Supply voltage, Vcc -0 - 5 V to 7 V 

Input voltage, V| (see Note 1) -0.5 V to Vcc +05 V 

Output voltage, Vq (see Note 1) -0.5 V to Vcc + 05 V 

Input clamp current, l|K (V| < or V| > Vcc) ± 20 mA 

Output clamp current, Iok (Vo < or Vo > Vcc) ±! >0 mA 

Continuous output current, lo (Vo = to Vcc) ±50 mA 

Continuous current through Vcc or GND pins ±100 mA 

Storage temperature range -65°Cto150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings 
only and functional operation of the device at these or any other conditions beyond those indicated under "recommended operating 
conditions" is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 




recommended operating conditions 







S4AC11008 


74AC 11008 


UNIT 


MIN NOM MAX 


MIN NOM MAX 


V CC Supply voltage (see Note 2} 


3 5 5.5 


3 5 5.5 


V 


V|h High-level 


nput voltage 


V CC = 3 V 


2.1 


2.1 


V 


V CC » 4.5 V 


3.15 


3.15 


V CC = 5.5 V 


3.85 


3.85 


V|[_ Low-level input voltage 
.. . 


Vcc 1 3 V 


0.9 


0.9 


V 


V CC * 4 5 V 


1.35 


1.35 


V C C j 5.5 V 


1.65 


1.65 


'OH High-level output current 


V CC - 3 V 


-4 


-4 


mA 


v C c = 4.5 V 


-24 


-24 


Vcc = 5.5 V 


-24 


-24 


Iql Low-level output current 


V CC = 3 V 


12 


12 


mA 


V CC = 4.5 V 


24 


24 


V CC = 5.5 V 


24 


24 


V| Input voltage 


V CC 


V CC 


v 


Vq Output voltage 


o v cc 


V CC 


V 


At/Av Input trans 


ition rise or fall rate 


10 


10 


ns/V 


T/y Operating free-air temperature 


-55 125 


-40 85 


°C 



> 

Q. 
< 
fi> 
3 

s 

Q. 

o 
o 

CO 

o 



NOTE 2: No electrical or switching characteristics are specified at Vcc < 3 V. Operation between 2 V and 3 V is not recommended, 
but within that range a device output will maintain a previously established logic state. 



— 
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54AC11008, 74AC11008 
QUADRUPLE 2 INPUT POSITIVE AND GATES 



electrical characteristics over r 
noted) 



3 free-air temperature range (unless otherwise 



PARAMETER 


TEST CONDITIONS 


vcc 


T A ■ 25 ° c • 


MALI 1 UUd 


1 1 UUo 


UNIT 


MIN TYP MAX 


Mini MAA 


■JIM UAV 

Mini maa 


V H 


l H " -50 M A 


3 V 


2.9 


2.9 


: 


V 


4.5 V 


4.4 




— — 


5.5 V 


5.4 


— 

5.4 


5.4 


— T 

lOH — — 4 mA 


3 V 


2.58 


2.4 


2.48 


l H = -24 mA 


4.5 V 


3.94 


3.7 


3.8 


5.5 V 


4.94 


4.7 


4.8 


Imi — - Rfl mi ' 
ifjH — 3U iiim 


5.5 V 




3.85 




lOH to mA 1 


5.5 V 








vol 


l L = 50 aA 


3 V 


0.1 


0.1 


0.1 


V 


4.5 V 


0.1 


0.1 


0.1 


5.5 V 


0.1 


0.1 


0.1 


lOL ~ 12 mA 


3 V 


0.36 


0.5 


0.44 


lOL - 24 mA 


4.5 V 


0.36 


0.5 


0.44 


5.5 V 


0.36 


0.5 


0.44 


'OL = 50 mA t 


5.5 V 




1.65 




l L - '5 mA' 


5.5 V 






1.65 


ii 


V| = Vcc or GNO 


5.5 V 


±0.1 


±1 


±1 


*A 


ice 


V| = Vcc °' GND ' '0 = 


5.5 V 


4 


80 


40 


uA 


Cj 


V| • Vcc °' GHD 


5 V 


3.5 






pF 



CO 
+■> 

"5 

o 

1— 

O 
CO 

O 

o 



o 
c 

CO 

> 
■a 

< 



T Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 

switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted) (see Figure 1) 



PARAMETER 


FROM 


TO 


vcc 


TA 


- 25 


•c 


54AC 11008 


74AC11008 


UNIT 




(INPUTI 


(OUTPUT) 


RANGE 


MIN 


TYP 


MAX 


MIN TYP 


MAX 


MIN TYP 


MAX 


tPLH 






3.3 ±0.3 V 


1.5 


6.3 


9 


1.5 


1 1 


1.5 


10.2 




A or B 


Y 


5 ±0.5 V 


1.5 


4.3 


6.2 


1.5 


7.3 


1.5 


6.9 


ns 




3.3 ±0.3 V 


1.5 


5.6 


7.8 


1.5 


9 


1.5 


8.6 


tPHL 






5 ±0.5 V 


1.5 


4 


5.9 


1.5 


6.8 


1.5 


6.5 





characteristics, Vcc = 5 V, Ta = 25 °C 



PARAMETER 


TEST CONDITIONS 


TYP 


UNIT 


C DtI Power dissipation capacitance per gate 


C L = 50 pF, f = 1 MHz 


29 


pF 



Instruments 



2-21 



54AC11008. 74AC11008 

QUADRUPLE 2 INPUT POSITIVE AND GATES 



PARAMETER MEASUREMENT INFORMATION 



FROM OUTPUT _ 
UNDER TEST 



C L - 50 pF - 
(See Note Al' 



LOAD CIRCUIT 




> 

Q. 
< 

a 

3 

O 

s. 

o 
o 

CO 

o 

o 

I 



INPUT 
(See Note B) 



OUTPUT 



-v CC 



50% V CC 



I 

k-tPLH-*) 



'/ ' ST" 

/50%V CC | \5 

/ ! A 



-VOH 



50% V CC 



|«-<PHL-H 



-vol 



PROPAGATION DELAY TIMES 



NOTES: A. C(_ includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics: PRR s 1 MHz, Z Q = 50 f), t r = 3 ns, tf = 3 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 

FIGURE 1. LOAD CIRCUIT AND VOLTAGE WAVEFORMS 



54ACT1 1008, 74ACT11008 
QUADRUPLE 2 INPUT POSITIVE AND GATES 



Inputs are TTL-Voltage Compatible 

New Flow-Through Architecture to Optimize 
PCB Layout 

Center-Pin Vcc ana< GND Configurations to 
Minimize High-Speed Switching Noise 

EPIC™ (Enhanced-Performance Implanted 
CMOS) 1-fim Process 

500-mA Typical Latch-Up Immunity at 
125°C 

Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 
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54ACT1 1008 ... J PACKAGE 
74ACT11008 . . . D OR N PACKAGE 
(TOP VIEW) 







U, 6 


:ib 




2 


15 


D2A 


2Y Z 


3 


14 


J2B 


GND £ 


4 


13 




GND Z 




12 


:v cc 


3Y £ 


6 


1 1 


]3A 


4YC 




10 


2 3B 


4BC 


8 


9 


34A 



54ACT11008 . . . FK PACKAGE 
(TOP VIEW) 



description 



These devices contain four independent 2-input 
AND gates. They perform the Boolean functions 
Y = A-B or Y = A + B in positive logic. 

The 54ACT1 1008 is characterized for operation 
over the full military temperature range of 
-55°C to 125°C. The 74ACT11008 is 
characterized for operation from -40°C to 
85°C. 



logic symbol t 



2A ]4 
IB ]6 
NC ]6 
1A ] 7 
1Y ]8 



(J O 
DO O U O < 
CN > 2 > TO 
l_l l_l LJ LJLJ 
3 2 1 20 19 



ie[ 


3B 


"[ 


4A 


16[ 


NC 


15[ 


4B 


.14[ 


4Y 



9 10 11 12 13 

l~l n n t — 1 1 — I 




1A- 
1B- 
2A- 
2B- 
3A- 
38- 
4A- 
4B- 



(15) 



NC^No internal connection 

logic diagram (positive logic) 



1A ■ 
1B 



1Y 



2B ■ 
3A ■ 



o 
o 

T3 
U 
U 

c 

(0 

> 

< 



'This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 



FUNCTION TABLE (each gate) 





INPUTS 


OUTPUT 






A B 


Y 






H H 


H 






L X 
X L 


L 
L 
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54ACT11008, 74ACT11008 

QUADRUPLE 2 INPUT POSITIVE AND GATES 



absolute maximum ratings over open 




temperature range (unless otherwise noted) t 

Supply voltage. V C C -0.5 V to 7 V 

Input voltage, V| (see Note 1) -0.5 V to Vcc + 0.5 V 

Output voltage, Vrj (see Note 1) -0.5 V to Vcc + - 5 v 

Input clamp current, l|K (V| < or V| > Vcc) ±2 ° mA 

Output clamp current, Iok ( v O < or Vo > Vcc) ±50 mA 

Continuous output current, lo (Vo = to VqcI ±50 mA 

Continuous current through Vcc or GND pins ±100 mA 

Storage temperature range -65°Cto150°C 

'Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings 
only and functional operation of the device at these or any other conditions beyond those indicated under "recommended operating 
conditions" is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

recommended operating conditions 





54ACT 11008 


74ACT11008 


UNIT 


MIN MAX 


MIN MAX 


Vcc Supply voltage 


4.5 5.5 


4.5 5.5 


V 


V|n High-level input voltage 


2 


2 


V 


V|l Low-level input voltage 


0.8 


0.8 


V 


lOH High-level output current 


-24 


- 24 


mA 


'OL Low-level output current 


24 


24 


mA 


Vj Input voltage Vcc 


v cc 


V 


Vo Output voltage 


V CC 


o v cc 


V 


At/Av Input transition rise or fall rate 


10 


10 


ns/V 


Ta Operating free-air temperature 


-55 125 


-40 85 


°C 


electrical characteristics over recommended operating free-air temperature rang 
noted) 






PARAMETER 


TEST CONDITIONS 


vcc 


T A = 25 °C 


54ACT11008 


74ACT11008 


UNIT 


MIN TYP MAX 


MIN MAX 


MIN MAX 


V H 


l H = - BO iiA 


4.5 V 


4.4 


4.4 


4.4 


V 


5.5 V 


5.4 


5.4 


5.4 


l H = -24 mA 


4.5 V 


3.94 


3.7 


3.8 


5.5 V 


4.94 


4.7 


4.8 


lOH = -50 mA' 


5.5 V 





3.85 




lOH = - 75 mA* 


5.5 V 






3.85 


vol 


lOL = 50 fiA 


4.5 V 


0.1 


0.1 


0.1 


V 


5.5 V 


0.1 


0.1 


0.1 


'OL = 24 mA 


4.5 V 


0.36 


0.5 


0.44 


5.5 V 


0.36 


0.5 


0.44 


lOL = 50 mA' 


5.5 V 




1.65 




lOL = 75 mA* 


5.5 V 






1.65 


ii 


V| - V C C or GND 


5.5 V 


±0.1 


± 1 


±1 


*A 


ice 


V| = Vcc or GND - '0 = 


5.5 V 


4 


80 


40 


«A 


Alec 5 


One input at 3.4 V, 

Other inputs at GND or Vcc 


5.5 V 


0.9 


1 


1 


mA 


Ci 


V| - V C C or GND 


5 V 


3.5 






pF 



> 

Q. 

< 
0) 
3 
O 
CD 
Q. 

i 
o 

CO 



o 
h 

(A 



'Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 

5 This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than V or Vcc- 
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54ACT1 1008, 74ACT11008 
QUADRUPLE 2 INPUT POSITIVE AND GATES 



switching characteristics, Vcc - 5 V ±0.5 V (see Figure 1) 



PARAMETER 


FROM 


TO 


T A - 25 °C 


54ACT11008 


74ACT 11008 


UNIT 


(INPUT) 


(OUTPUTI 


MIN TYP MAX 


MIN MAX 


MIN MAX 


'PLH 


A or B 


Y 


1.5 5.8 8 


1.5 9.4 


1.5 9 


ns 


tPHL 


1.5 5.2 7.7 


1.5 8.6 


1.5 8.2 



operating characteristics, Vcc " 5 V, Ta - 25 °C 



PARAMETER 


TEST CONDITIONS 


TYP 


UNIT 


C D( j Power dissipation capacitance per gate 


C L = 50 pF, f - 1 MHz 


29 


pF 



PARAMETER MEASUREMENT INFORMATION 



FROM OUTPUT 
UNDER TEST 



C|. - 50 pF - 
(See Note A)' 



LOAD CIRCUIT 



INPUT 



/ ST 

■jr 15V Jt-i 



I 

k-'PLH-H 



.5 V 





J^0%V cc 3)r-5 
/ \ 



-V H 



-50% V CC 



-vol 



-<PHL- 
PROPAGATION DELAY TIMES 

NOTES: A. C[_ includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics: PRR s 10 MHz. Z I 

C. The outputs are measured one at a time with one input transition per measurement. 

FIGURE 1 . LOAD CIRCUIT AND VOLTAGE WAVEFORMS 



(0 
+-> 

'5 
o 

U 
60 

o 



1 

C 

(0 

> 

3 



50 a, t f = 3 ns, t f = 3 ns. 



Texas ^ 




3 

I 
o 



e. 
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54AC11010. 74AC1 1010 
TRIPLE 3 INPUT POSITIVE NAND GATES 



D2957. MAY 1987 



New Flow-Through Architecture to Optimize 74Acn C oio° 10 



PCB Layout 

Center-Pin Vcc and GND Configurations to 
Minimize High-Speed Switching Noise 

EPIC" (Enhanced-Performance Implanted 
CMOS) 1-jim Process 

500-mA Typical Latch-Up Immunity at 
125°C 



J PACKAGE 
D OR N PACKAGE 
(TOP VIEW) 



Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 




C11010 . . . FK I 
(TOP VIEWI 



description 

These devices contain three independent 3-input 
NAND gates . The y performthe Boolean 
functions Y = A-B-CorY = A + B + C in positive 
logic. 

The 54AC1 1010 is characterized for operation 
over the full military temperature range of 
-55°C to 125°C. The 74AC11010 is 
characterized for operation from -40°C to 
85°C. 

logic symbol T 



/ — i — 1 1 ■ i i i 1 1 i 

3 2 1 20 19 

1C ]4 
IB ]5 
NC ]6 
1A ]7 

1 Y ]8 14|] 3C 

9 10 11 12 13 



18[ 2C 
17[ 3A 
16[ NC 
15[ 3B 



1A - 
IB - 

1C - 
2A - 
2B - 
2C - 
3A - 
3B - 
3C - 



> G U G > 
c-i z z z m 

ID O 
NC — No internal connection 

FUNCTION TABLE (each gate) 



2V 



a- 161 



logic diagram (positive logic) 



"fThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 

IEC Publication 617-12. 
Pin numbers shown are for D, J, and N packages. 



1 A 
1 B 

1 C 

2A 
2B 
2C 



3A 
3B 
3C 



(11 




1161 




(15) 



> 



(21 



noi 



o 



191 




181 




(71 



> 



INPUTS 


OUTPUT 
Y 






ABC 


H H H 


L 


L X X 
X L X 
XXL 


H 
H 

H 





o 

■o 

o 
c 

CO 

I 



EPIC is a trademark of Texas Instruments Incorporated 



PBODUCTIOH DATA documents contain information ■ . Copyright © 1 987, Texas Instruments Incorporated 

current as of publication date. Products conform to ^ Jr/A 

specifications per the terms of Texas Instruments I CVAC 



54AC1 1010, 74AC1 1010 

TRIPLE 3-INPUT POSITIVE -NAND GATES 




absolute maximum ratings over operating free-air temperature range (unless otherwise noted) t 

Supply voltage, Vcc -0.5 V to 7 V 

Input voltage, V| (see Note 1) -0.5 V to Vcc + 0.5 V 

Output voltage, Vo (see Note 1) -0.5 V to Vcc + 0.5 V 

Input clamp current, l|K (V| < or V| > Vcc) * 20 mA 

Output clamp current, Iok (Vo < or Vo > Vcc' ±5 ° mA 

Continuous output current, lo (Vo = to Vcc) ±50 mA 

Continuous current through Vcc or GND pins ±100 mA 

Storage temperature range -65°Cto150°C 

T Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings 
only and functional operation of the device at these or any other conditions beyond those indicated under "recommended operating 
conditions" is "°* ^P'^^ 



NOTE 1 : The input a 

recommended operating conditions 





54AC11010 


74AC11010 


UNIT 


MIN NOM MAX 


MIN NOM MAX 


Vcc Supply voltage (see Note 2l 


3 5 5.5 


3 5 5.5 


V 


V|h High-level input voltage 


V C C = 3 V 


2.1 


2.1 


V 


V CC = 4.5 V 


3.15 


3.15 


V C C - 5.5 V 


3.85 


3.85 


V)i_ Low-level input voltage 


V C C = 3 V 


0.9 


0.9 


V 


Vcc - 4.5 V 


1.35 


1.35 


V CC " 5.5 V 


1.65 


1.65 


'OH High-level output current 


V CC = 3 V 


-4 


-4 


mA 


V C c - 45 V 


-24 


-24 


V CC - 5.5 V 


-24 


-24 


Iql Low-level output current 


V C C = 3 V 


12 


12 


mA 


V C c " 4.5 V 


24 


24 


V CC = 5.5 V 


24 


24 


V| Input voltage 


V CC 


V CC 


V 


Vq Output voltage 


V CC 


O V C c 


V 


At/Av Input transition rise or fall rate 


10 


o 10 


ns/V 


Ta Operating free-air temperature 


-55 125 


-40 86 


°C 



> 

Q. 

< 
0) 
3 
O 
CD 
CL 

o 

I 

o 

o 

I 



NOTE 2: No electrical or switching characteristics are specified at V C c less than 3 volts. 0| 
recommended, but within that range, a device output will maintain a previously 



Dperation between 2 volts 
established logic state. 



and 3 volts is not 




54AC11010, 74AC11010 
TRIPLE 3-INPUT POSITIVE NAND GATES 



electrical 
noted) 



ided operating 



range (unless otherwise 



PARAMETER 


TEST CONDITIONS 


vcc 


T A - 25°C 


54AC11010 


74AC11010 


UNIT 


MIN TYP MAX 


MIN MAX 


MIN MAX 


V H 


l H = - 50 


3 V 


2.9 


2.9 


2.9 


V 


4.5 V 


4.4 


4.4 


4.4 


5.5 V 


5.4 


5.4 


5.4 


'OH = _4 mA 


3 V 


2.58 


2.4 


2.48 


Iqh = ~ 24 mA 


4.5 V 


3.94 


3.7 


3.8 


5.5 V 


4.94 


4.7 


4.8 


lOH = -50 mA 1 


5.5 V 




3.85 




lOH = - 75 mA 1 


5.5 V 






3.85 


vol 


lOL = 50 mA 


3 V 


0.1 


0.1 


0.1 


V 


4.5 V 


0.1 


0.1 


0.1 


5.5 V 


0.1 


0.1 


0.1 


lOL = 12 mA 


3 V 


0.36 


0.5 


0.44 


'OL = 24 mA 


4.5 V 


0.36 


0.5 


0.44 


5.5 V 


0.36 


0.5 


0.44 


'OL = 50 mAt 


5.5 V 




1.65 





l L = 75 mA' 


5.5 V 






1.65 


ii 


V| = V CC or GMD 


5.5 V 


±0.1 


±1 


±1 


*A 


ice 


V| - V C C °< GND, l = 


5.5 V 


4 


80 


40 


*A 


Ci 


v l - Vcc ° r GND 


5 V 


3.5 






pF 


T Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 

switching characteristics (see Figure 1 for load circuits and waveforms) 


PARAMETER 


FROM 
(INPUT) 


TO 
(OUTPUT) 


V CC RANGE 


T A - 25 °C 


54AC11010 


74AC11010 


UNIT 


MIN TYP MAX 


MIN MAX 


MIN MAX 


<PLH 


ANY 


Y 


3.3 V ± 0.3 V 


1.5 5.9 8.5 


1.5 10 


1.5 9.3 


ns 


5 V ± 0.5 V 


1.5 4.4 6.2 


1.5 7.1 


1.5 6.7 


tPHL 


3.3 V ± 0.3 V 


1.5 5.8 9 


1.5 10.4 


1.5 9.9 


ns 


5 V ±0.5 V 


1.5 4.6 6.4 


1.5 7.4 


1.5 7 


operating characteristics, Vcc - 5 V. Ta - 25 °C 


PARAMETER 


TEST CONDITIONS 


TYP 


UNIT 


C Dd - Power dissipation capacitance per gate 


C L - 50 pF, f » 1 MHz 


23 


pF 



54AC11010, 74AC11010 

TRIPLE 3 INPUT POSITIVE-NAND GATES 



FROM OUTPUT_ 
UNDER TEST 



C L - 50 pF . 
(See Note Al' 



LOAD CIRCUIT 




> 

Q. 

< 
CO 
3 
O 

2 



O 

o 

i 



INPUT 
(See Note 



-v cc 



50% V CC 



I 

|«-tpHL-»| 



(«->PLH-») 



^ 

V 50% V C c Tp50%V CC 

\ /- v 0L 



PROPAGATION DELAY TIMES 

NOTES: A. C[_ includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z Q = 50 fl r t r = 3 ns, tf = 3 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 

FIGURE 1 . LOAD CIRCUIT AND VOLTAGE WAVEFORMS 

- 
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54ACT11010, 74ACT11010 
TRIPLE 3-INPUT POSITIVE NAND GATES 



D2957. JULY 1987 



• Inputs are TTL-Voltage Compatible 

• New Flow-Through Architecture to Optimize 
PCB Layout 

Center-Pin Vcc and GND Configurations to 
Minimize High-Speed Switching Noise 



EPIC™ (Enhanced-Performance I 
CMOS) 1-^m Process 

500-mA Typical Latch-Up Immunity at 
125°C 

Package Options Include Plastic "Small 
Outline" Packages. Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300 mil 
DIPS 



1A - 
IB - 
1C - 
2A • 
2B ■ 
2C - 
3A - 
3B - 
3C - 



[ID 



13) 



t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 

IEC Publication 617-12. 
Pin numbers shown are for 0, J, and N packages. 



54ACT11010 ... J PACKAGE 
74ACT11010 . . . D OR N PACKAGE 
(TOP VIEW) 



1Af 




U, 6 


IP" 


1YC 


2 


15 


□ 1C 


2Y £ 


3 


14 


H2A 


GND Z 


a 


13 


]V C C 


GND Z 


5 


12 


Dvcc 


3Y Z 


6 


" 


]2B 


3C Z 




10 


]2C 


3B Z 


8 


9 


13A 



description 

These devices contain three independent 3-input 
NAND gates . The y perform the Boolean 
functions Y = A>B«C orY = A + B + Cin positive 
logic. 

The 54ACT1 1 010 is characterized for operation 
over the full military temperature range of 
-55°C to 125°C. The 74ACT11010 is 
characterized for operation from -40°C to 
85°C. 

logic symbolt 



1010 . . . FK PACKAGE 
(TOP VIEW) 

O O 
< o o o m 

CN > Z > CM 




> Q U Q > 
CM Z Z Z <*> 



NC — No internal connection 



FUNCTION TABLE 
(each gate) 



INPUTS 


OUTPUT 


ABC 


Y 


H H H 


L 


L X X 


H 


X L X 


H 


XXL 


H 



CO 

o 
o 

"D 

0) 

u 
c 

CO 

> 
■o 

< 



logic diagram (positive logic) 



1 A- 
1B- 

1 C - 



2A- 
2B - 
2C- 



3A- 
3B- 
3C- 



EPIC is a trademark of Texas Instruments Incorporated. 



Cop,ri g „, e ,S87.Texa 5 ,n st , um en, sl nco,po, S , ed 



currant as of publication data. Products conform to 
specifications par the terms of Taxas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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54ACT11010, 74ACT1 1010 

TRIPLE 3 INPUT POSITIVE NAND GATES 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) t 

Supply voltage, V C C -0.5 V to 7 V 

Input voltage, V| (see Note 1) -0.5 V to Vcc + 0.5 V 

Output voltage, Vrj (see Note 1) -0.5 V to Vcc + 0.5 V 

Input clamp current, l|K (V| < or V| > Vqc) ±20 mA 

Output clamp current, IrjK (VO < or Vo > Vcc) ±50 mA 

Continuous output current, lo (Vo = to Vcd ± 50 mA 

Continuous current through Vcc or GND P in s ±100 mA 

Storage temperature range -65°Cto150°C 

T Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings 
only, and functional operation of the device at these or any other conditions beyond those indicated under "recommended operating 
conditions" is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

' I if the input and output current ratings are observed. 




NOTE 1 : The input and output voltage ral 

recommended operating conditions 













54ACT11010 


74ACT11010 


UNIT 












MIN MAX 


MIN 


MAX 


vcc 


Supply voltage 








4.5 


5.5 


4.6 


5.5 


V 


V| H 


High-level input voltage 








2 


2 


V 


V|L 


Low-level input voltage 








0.8 


0.8 


V 


<OH 


High-level output current 








-24 


-24 


mA 


"OL 


Low-level output current 








24 


24 


mA 


V| 


Input voltage 











vcc 





vcc 


V 


v 


Output voltage 











vcc 





vcc 


V 


At/Av 


Input transition rise or fall rate 











10 





10 


ns/V 


T A 


Operating free-air temperature 








-55 


125 


-40 


85 


°C 



Q electrical characteristics over recommended operating free-air temperature range (unless otherwise 
0) noted) 

o 



PARAMETER 


TEST CONDITIONS 


vcc 


T A - 25 °C 


54ACT11010 


74ACT11010 


UNIT 


MIN TYP MAX 


MIN MAX 


MIN MAX 


VOH 


'OH = -50 (iA 


4.5 V 


4.4 


4.4 


4.4 


V 


5.5 V 


5 4 


5 4 


5.4 


lOH = - 24 mA 


4.5 V 


3.94 


3.7 


3.8 


5.5 V 


4.94 




4.8 


l H = -SO mA* 


5.5 V 




3.85 




'OH = -75 mA* 


5.5 V 






3.85 


vol 


l L = 50 ,iA 


4.5 V 


0.1 


0.1 


0.1 


V 


5.5 V 


0.1 


0.1 


0.1 


'OL = 24 mA 


4,5 V 


0.36 


0.5 


0.44 


5.5 V 


0.36 


0.5 


0.44 


l L - 50 mA* 


5.6 V 




1.65 




lOL = 7 5 mA* 


5.5 V 






1.65 


ii 


V| - V C c °< 0ND 


5.5 V 


±0.1 


±1 


± 1 


nA 


ice 


V| = V C c °' GND - lo = o 


5.5 V 


4 


80 


40 


*A 


aicc 5 


One input at 3.4 V, 

Other inputs at GNO or V cc 


5.5 V 


0.9 


1 


1 


mA 


C| 


V| = V C c °' GND 


5 V 


3.5 






pF 



o 
c 



*Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 

* This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than V or Vcc- 
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54ACT11010, 74ACT11010 
TRIPLE 3 INPUT POSITIVE NAND GATES 



switching characteristics, Vcc ~ 5 V ±0.5 V (see Figure 1) 



PARAMETER 


FROM 
(INPUTI 


TO 
(OUTPUT) 


T A - 25 °C 


54ACT11010 


74ACT11010 


UNIT 


MIN TYP MAX 


MIN MAX 


MIN MAX 


'PLH 


Any 


Y 


1.5 5.8 8.2 


1.5 9.3 


1.5 8.9 


ns 


tPHL 


1.5 5.7 7.4 


1.5 8.7 


1.5 8.2 



operating characteristics, Vcc = 5 V, Ta = 25 °C 



PARAMETER 


TEST CONDITIONS 


TYP 


UNIT 


C p d Power dissipation capacitance per gate 


C L - 50 pF, f = 1 MHz 


27 


pF 



PARAMETER MEASUREMENT INFORMATION 



FROM OUTPUT 
UNDER TEST 



C L - 50 pF . 
(See Note Al' 



LOAD CIRCUIT 



INPUT 
{See Note 



H-'PHL-*) 



a! ^* plh 1/ « 

X.50%V CC Jt50%V cc 
\ Z____ V0L 



OUTPUT 



PROPAGATION DELAY TIMES 

A. Cl includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Z * 

C. The outputs are measured one at a time with one input transition per measurement. 

FIGURE 1. LOAD CIRCUIT AND VOLTAGE WAVEFORMS 



50 1), t r = 3 ns, tf = 3 ns. 



CO 
■*-> 

"5 
o 

O 
CO 

O 

o 

"8 

CO 

> 
-o 

< 



Texas # 
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54AC11011, 74AC11011 
TRIPLE 3 INPUT POSITIVE AND GATES 



D2957. JULY 1987 



New Flow-Through Architecture to Optimize 
PCB Layout 

Center-Pin Vcc » nd GND Configurations to 
Minimize High-Speed Switching Noise 

EPIC™ (Enhanced-Performance Implanted 
CMOS) Process 

500-mA Typical Latch-Up Immunity at 
125°C 

Package Options Include Plastic "Small 
Outline" Packages. Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 



54AC11011 ... J PACKAGE 
74AC11011 . . . D OR N PACKAGE 
(TOP VIEW) 



description 

These devices contain three independent 3-input 
AND gates. They per form the B oolean functions 
Y = A B C or Y = A + B + C in positive logic. 

The 54AC1 101 1 is characterized for operation 
over the full military temperature range of 
-55°C to 125°C. The 74AC11011 is 
characterized for operation from -40°C to 
85°C. 

logic symbol* 



IB 

NC 
1 A 
1Y 



i*E 


1 U,s 


3 IB 




1YC 


2 15 


]1C 




2Y Z 


3 14 


□ 2A 




GND C 


4 13 


1 Vcc 


GND C 


5 12 


1 vcc 


3Y C 


6 11 


3 2B 




3C C 


7 10 


] 2C 




3B C 


8 9 


: 3 A 




AC11011 . . . FK PACKAGE 


ITOP VIEWI 




< 

CM 


U U 

O u O m 

> 2 > CM 




3 2 1 20 19 




]« 




18[ 


2C 


1« 




V7[ 


3A 


]« 




m 


NC 


V 




15[ 


3B 


]8 




14[ 


3C 


9 

i — i 


10 11 12 13 




Si 




a 






NC — No internal connection 



logic diagram (positive logic) 



> 



'This svmbol is in accordance with ANSI/IEEE Std 91-1984 and 

IEC Publication 617-12. 
Pin numbers shown are for D, J, and N packages. 



1A- 
1B- 
1C- 

2A- 
2B- 
2C- 

3A 
3B 
3C 



FUNCTION TABLE (each gate! 
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INPUTS 


OUTPUT 
Y 


A 


B 


C 


H 


H 


H 


H 


L 


X 


X 


L 


X 


L 


X 


L 


X 


X 


L 


L 



3 
O 
>_ 

o 

CO 

O 
o 

8 

c 

CO 

> 

3 



> 

LU 



EPIC is a trademark of Texas Instruments Incorporated. 
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PRODUCT PREVIEW document! contain information 
on products in the formaline sr design phase of 
development. Characteristic data and other 
design goals. Ta, ' 
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54AC1 101 1. 74AC11011 

TRIPLE 3-INPUT POSITIVE AND GATES 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) t 

Supply voltage, Vcc -0.5 V to 7 V 

Input voltage, V| (see Note 1) -0.5 V to VrjC + O- 5 v 

Output voltage, Vo (see Note 1) -0.5 V to Vcc + - 5 v 

Input clamp current, l|K (V| < or V| > VcC' ±20 mA 

Output clamp current, IrjK < v O < or Vo > Vcc) ±50 mA 

Continuous output current, lo (Vo = to Vcc) ±50 mA 

Continuous current through Vcc ° r GND pins ±100 mA 

Storage temperature range -65°C to 150°C 

* Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings 
only and functional operation of the device at these or any other conditions beyond those indicated under "recommended operating 
conditions" is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 



recommended operating conditions 





54AC11011 


74AC11011 


UNIT 


MIN NOM MAX 


MIN NOM MAX 


Vcc Supply voltage (see Note 2} 


3 5 5.5 


3 6 5.5 


V 


V|h High-level input voltage 


V CC = 3 V 


2.1 


2.1 


V 


V CC = 4.5 V 


3.15 


3.15 


V C c = 5-5 V 


3.85 


3.85 


V|L Low-level input voltage 


V C C = 3 V 


0.9 


0.9 


V 


V CC - 4.5 V 


1.35 


1.35 


V CC = 5.5 V 


1.65 


1.65 


Iqh High-level output current 


V C C = 3 V 


-4 


-4 


mA 


V CC = 4.5 V 


-24 


-24 


VCC = 5.5 V 


-24 


-24 


'OL Low-level output current 


V CC = 3 V 


12 


,2 


mA 


V CC = 4.5 V 


24 


24 


V CC = 5 5 V 


24 


24 


V| Input voltage 


V CC 


V CC 


V 


Vo Output voltage 


V CC 


V CC 


V 


At/Av Input transition rise or fall rate 


10 


O 10 


ns/V 


Ty^ Operating free-air temperature 


-55 125 


-40 85 


°C 



3 
o 
o 



NOTE 2: No electrical or switching characteristics are specified at Vcc < 3 V. Operation between 2 V and 3 V is not recommended, 
but within that range a device output will maintain a previously established loj 



3 

m 
< 
m 
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54AC11011, 74AC1 101 1 
TRIPLE 3 INPUT POSITIVE AND GATES 



electrical characteristics over recommended o| 
noted) 



re range (unless otherwise 



PARAMETER 


TE*IT CONDITIONS 


v cc 


T A = 25°C 


54AC11011 


74AC11011 


UNIT 


MIN TYP MAX 


MIN MAX 


MIN MAX 


VOH 


l H = -50(<A 


3 V 


2.9 


2.9 


2.9 


V 


4.5 V 


4.4 


4.4 


4.4 


5.5 V 


5.4 


5.4 


5.4 


lOH = ~ 4 mA 


3 V 


2.58 


2.4 


2.48 


lOH = -24 mA 


4.5 V 


3.94 


3.7 


3.8 


5.5 V 


4.94 


4.7 


4.8 


lOH = - 50 mA* 


5.5 V 




3.85 




lOH = - 75 mA^ 


5.S V 






3.85 


vol 


lOL = 50 


3 V 


0.1 


0.1 


0.1 


V 


4.5 V 


0.1 


0.1 


0.1 


5.5 V 


0.1 


0.1 


0.1 


lOL = 12 mA 


3 V 


0.36 


0.5 


0.44 


l L = 24 mA 


4.5 V 


0.36 


0.5 


0.44 


6.5 V 


0.36 


0.5 


0.44 


lOL = 50 rrA f 


5.5 V 




1.65 




l L " '5 mA' 


5.5 V 






1.65 


I 


V| = V C c or GND 


5.5 V 


±0.1 


± 1 


±1 


fA 


ice 


V| = V C c or GND, 
l = 


5.5 V 


4 


80 


40 


H A 


Ci 


V| = V C c or GND 


5 V 


3.5 







pF 



T Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 

switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted) (see Figure 1) 



PARAMETER 


FROM 
(INPUT) 


TO 
(OUTPUT) 


vcc 

RANGE 


T A = 26 °C 


S4AC11011 


74AC11011 


UNIT 


MIN TYP MAX 


MIN TYP MAX 


MIN TYP MAX 


•PLH 


Any 


Y 


3.3 ±0.3 V 








ns 


5 ±0.5 V 


4 






'PHL 


3.3 ±0.3 V 








5 ±0.5 V 


4.3 







operating characteristics, Vcc = 5 V, Ta = 25 °C 



PARAMETER 


TEST CONDITIONS 


TYP 


UNIT 


C p[ j Power dissipation capacitance per gate 


C L = 50 pF, f = 1 MHz 


23 


pF 



> 

Ul 

cc 

CL 



o 

Q 
O 
DC 
CL 



54AC11011, 74AC11011 

TRIPLE 3 INPUT POSITIVE AND GATES 



PARAMETER MEASUREMENT INFORMATION 



FROM OUTPUT 
UNDER TEST 



C-sopF^L 500 n; ; 

I See Note Al^ ^ 



LOAD CIRCUIT 



INPUT 
{See Note B) 



t-50% V CC 



-50% V CC 



I 



03 
3 
O 
CD 
Q. 

o 



CO 

o 

I 

c 

(A 



I 

v — i — sr 

,f50%V cc | \5I 



-v CC 



V H 

50% V CC 



-vol 



H-<phl-H 

propagation delay times 

NOTES: A. C(_ includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics: PRR s 1 MHz, Z = 50 SI. t. = 3 ns. t< = 3 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 



o 

D 
C 

o 
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TRIPLE 



D2957, JULY 1987-REVISED NOVEMBER 1987 



• Inputs are TTL-Voltage Compatible 

New Flow-Through Architecture to Optimize 
PCB Layout 

Center-Pin Vqc and GND Configurations to 
Minimize High-Speed Switching Noise 

• EPIC" (Enhanced-Performance Implanted 
CMOS) 1-/»m Process 

• 500-mA Typical Latch-Up Immunity at 
125°C 

• Package Options Include Plastic "Small 
Outline" Packages. Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 

description 

These devices contain three independent 3-input 
AND gates. They per form the B oolean functions 
Y = A-B-C or Y = A + B + C in positive logic. 

The 54ACT1 101 1 is characterized for operation 
over the full military temperature range of 
-55°C to 125°C. The 74ACT11011 is 
characterized for operation from -40°C to 
85 °C. 



logic symbol t 



1A- 
1B- 
1C- 
2A- 
2B- 
2C- 
3A- 
3B- 



3C- 



'This symbol is in accordance with ANSI/IEEE Std 91-1984 and 

IEC Publication 617-12. 
Pin numbers shown are for D, J. and N packages. 



54ACT11011 ... J PACKAGE 
74ACT1 101 1 ... D OR N PACKAGE 
(TOP VIEW) 



1A[]1 LJi 6 Q 1B 
1Yp2 15D1C 



2YC3 
GND £ 4 
GND Z 5 
3Y Z 6 
3C Z 7 



14 3 2A 

13 3 Vqc 

12 3 v cc 

11 32B 
10 ]2C 



3BLJ8 9j]3A 

54ACT11011 . . . FK PACKAGE 
(TOP VIEWI 

(J (J 
< UO U(B 
CN > Z > CM 



1C ]4 
IB ]5 
NC ]6 
1A ]7 
1Y ]8 



3 2 1 20 19 



9 10 11 12 13 
nnr-inn 



18[ 2C 
17[ 
16[ 
15[ 3B 
14[ 3C 



3A 
NC 



> Q O Q > 

cn z 2 z en 
a a 

NC — No internal connection 



FUNCTION TABLE (each gate) 



INPUTS 


OUTPUT 
Y 


ABC 


H H H 
L X X 


H 
L 


X L X 
X X L 


L 
L 







logic diagram (positive logic) 



2B - 
2C ■ 



3B - 

3C ■ 



o 

r> 



EPIC is a trademark of Texas Instruments Incorporated. 



PRODUCTION DATA documents contain information 
currant as of publication date. Products conform to 
- s per the terms of Taias Instruments 
». Production processing does not 
le testing of all parameters. 
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54ACT11011, 74ACT11011 

r POSITIVE AND GATES 



absolute maximum ratings 



free-air temperature range (unless otherwise noted) t 



Supply voltage, Vcc -0.5 V to 7 V 

Input voltage, V| (see Note 1) -0.5 V to Vrjc + 0.5 V 

Output voltage, Vo (see Note 1) -0.5 V to Vqc + 0.5 V 

Input clamp current, l|K (V| < or V| > Vcc> ±20 mA 

Output clamp current, lOK < v < or Vo > Vcc) ± 50 mA 

Continuous output current, lo (Vo = to Vcc) ±5° mA 

Continuous current through Vcc or GND pins ±100 mA 

Storage temperature range — 65 "C to 1 50 °C 

* Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings 
only and functional operation of the device at these or any other conditions beyond those indicated under "recommended operating 
conditions" is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE I: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

recommended operating conditions 





54ACT11011 


74ACT11011 




MIN MAX 


MIN MAX 


UNIT 


Vcc Supply voltage 


4.5 5.5 


4.5 5.5 


V 


V|h High-level input voltage 


2 


2 


V 


V|i_ Low-level input voltage 


0.8 


0.8 


V 


lOH High-level output current 


-24 


-24 


mA 


lOL Low-level output current 


24 


24 


mA 


Vj Input voltage 


V C C 


V CC 


V 


Vo Output voltage 


V C c 


V C c 


V 


At/Av Input transition rise or fall rate 


10 


10 


ns/V 


T A Operating free-air temperature 


-55 125 


-40 85 


»C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 


TEST CONDITIONS 


vcc 


T A - 25 °C 


54ACT11011 


74ACT11011 


UNIT 


MIN TYP MAX 


MIN MAX 


MIN MAX 


V H 


lOH - 50,iA 


4.5 V 


4.4 


4.4 


4.4 


V 


6.5 V 


5.4 


5.4 


5.4 


lOH = -24 mA 


4.5 V 


3.94 


3.7 


3.8 


5.5 V 


4.94 


4.7 


4.8 


lOH = - 50 mA* 


5.5 V 




3.85 




l H - -75 mA* 


5.5 V 






3.85 


vol 


lOL = 50 nA 


4.5 V 


0., 


0.1 


0.1 


V 


5.5 V 


0.1 


0.1 


0.1 


l L - 24 mA 


4 5 V 


0.36 


0.5 


0.44 


5.5 V 


0.36 


0.5 


0.44 


'OL * 50 mA* 


5.6 V 




1.66 




l L = 75 mA* 


5.5 V 






1 65 


h 


V| = V C C or GND 


5.5 V 


±0.) 


±1 


— 1 


ma 


ice 


V| = V C C or GND, l = 


5.5 V 


4 


80 


40 


/.A 


AlCC* 


One input at 3.4 V, 

Other inputs at GND or Vcc 


5.5 V 


0.9 


1 


1 


mA 


Ci 


V| = V C c or GND 


5 V 


3.5 






pF 



> 

03 
3 
O 
CP 
Q. 

o 

O 
CO 

o 

™ 

o 
c 



*Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 

s This is the increase in supply current for each input that is at one of the specified TTL voltage tevets rather than V or Vcc- 
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54ACT1 101 1, 74ACT11011 
TRIPLE 3 INPUT POSITIVE AND GATES 



switching characteristics. Vcc - 5 V ±0.5 V (see Figure 1) 



PARAMETER 


FROM 


TO 


T A - 25 »C 


54ACT11011 


74ACT11011 


UNIT 


(INPUT) 


(OUTPUT) 


MIN TYP MAX 


MIN MAX 


MIN MAX 


»PLH 


A, B, or C 


Y 


1.5 6.5 8.6 


1.5 10.2 


1.5 9.6 


n» 


>PHL 




1.5 5.5 7.9 


1.5 9.2 


1.5 8.7 



operating characteristics. Vcc - 5 V. Ta - 25 °C 



PARAMETER 


TEST CONDITIONS 


TYP 


UNIT 


C d Power dissipation capacitance per gate 


C L = 50 pF, f = 1 MHz 


28 


pF 



PARAMETER MEASUREMENT INFORMATION 



FROM OUTPUT 
UNDER TEST 



1 


• 




C L - 50 pF - 




500 


ISee Note A) 













LOAD CIRCUIT 



INPUT 
{See Note B) 



■_jr ^ 



5 V 



k-'PLH-H 



OUTPUT 



jf™* VCC j 



-50% V CC 



-0 
-V H 

■vol 



K-'phl-H 
propagation delay times 

NOTES: A. C(_ includes probe and iig capacitance. 

B. Input pulses are supplied by generators having the lollowing characteristics: PRR s 1 MHz, Z = 50 I), t r = 3 ns, if = 3 r 

C. The outputs are measured one at a time with one input transition per measurement. 

FIGURE 1. LOAD CIRCUIT AND VOLTAGE WAVEFORMS 



2 
'5 
2 
o 

C/5 

o 
o 

T3 

o 

S 
> 

< 
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54AC11020, 74AC11020 
DUAL 4 INPUT POSITIVE-NAND GATES 



D2957. MARCH 1987 



New Flow-Through Architecture to Optimize 
PCB Layout 

Center-Pin Vcc and GND Configurations to 
Minimize High-Speed Switching Noise 

EPIC™ (Enhanced-Performance Implanted 
CMOS) 1-/<m Process 

• 500-mA Typical Latch-Up Immunity at 
125°C 

• Package Options Include Plastic "Small 
Outline" Packages. Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300- mil 
DIPs 



description 

These devices contain two independent 4-input 
NAND gates. They p erform the Boolean 
functions Y = A'B-C-D or Y = A + B + C + D in 
positive logic. 

The 54AC1 1020 is characterized for operation 
over the full military temperature range of 
-55°C to 125°C. The 74AC11O20 is 
characterized for operation from -40°C to 
85 °C. 



54AC11020 ... J PACKAGE 
74AC11020 . . . D OR N PACKAGE 
(TOP VIEWI 



1BC 
1AC 



1 


Ul4 




2 


13 


Hie 


3 


12 


iu> 


4 


11 


Ilvcc 


5 


10 


]2A 


6 


9 


] 2B 




8 


2 nc 



54AC11020 . . . FK PACKAGE 



U Q U O < 

S .- Z > CM 
l_l l_l LJLJ l_l 

3 2 1 20 19 



NC 
NC 
IB 
NC 
1A 



I* 
]S 
]6 
)' 
]8 



18[ 
"[ 
16[ 



9 10 11 12 13 
i-i i-i r-i r-i r-i 



2B 
NC 
NC 



15[ NC 
14 [ 2C 



logic symbol''' 



> Q U >■ Q 
2 Z N M 

NC— No internal connection 





T This symbol is in accordance with ANSI/IEEE Std 91-1984 

IEC Publication 617-12. 
Pin numbers shown are for D, J, and N packages. 



FUNCTION TABLE (each gate) 



INPUTS 


OUTPUT 


A 


B 


c 


D 


Y 


H 


H 


H 


H 


L 


L 


X 


X 


X 


H 


X 


L 


X 


X 


H 


X 


X 


L 


X 


H 


X 


X 


X 


L 


H 



EPIC is a trademark of Texas Instruments Incorporated 



To7ynght^M98^! 



PRODUCTION DATA documents contain information 
s of publication date. Products conform to 
tions per the terms of Texas Instruments 
d warranty. Production processing does not 
rily include tasting of all parameters. 




1987, Texas Instruments Incorporated 
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54AC11020, 74AC11020 

DUAL 4 INPUT POSITIVE NAND GATES 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) t 

Supply voltage, Vcc -0.5 V to 7 V 

Input voltage, V| (see Note 1) -0.5 V to VcC + 5 V 

Output voltage, Vo (see Note 1) -0.5 V to Vcc + 0-5 V 

Input clamp current, l|« (V| < or V| > Vcc) ± 20 mA 

Output clamp current, Iok (Vo < or Vo > Vcc) ±50 mA 

Continuous output current, lo (Vo = to Vcc> * 50 mA 

Continuous current through Vcc or GND P ins ±100 mA 

Storage temperature range - 65 °C to 1 50 °C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings 
only and functional operation of the device at these or any other conditions beyond those indicated under "recommended operating 
conditions" is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 




recommended operating conditions 





54AC 11020 


74AC11020 


UNIT 


MIN NOM MAX 


MIN NOM MAX 


Vqc Supply voltage (see Note 2) 


3 5 5.5 


3 5 5.5 


V 


V|h High-level input voltage 


V C C ■= 3 V 


2.1 


2.1 


V 


Vcc = 4 5 v 


3.15 


3.15 


V CC = 5.5 V 


3.85 


3.85 


Vil Low-level input voltage 


V CC = 3 V 


0.9 


0.9 


V 


V CC = 4.5 V 


1.35 


1.35 


V C C - 5.5 V 


1.65 


1.65 


'OH High-level output current 


V C C - 3 V 


-4 


-4 


mA 


V C c = 4.5 V 


-24 


-24 


V CC = 5.5 V 


-24 


-24 


Iql Low-level output current 


V C C - 3 V 


12 


12 


mA 


V CC = 4.5 V 


24 


24 


V CC = 5.5 V 


24 


24 


V| Input voltage 


V C C 


V C c 


V 


Vq Output voltage 


V CC 


V CC 


V 


At/Av Input transition rise or fall rate 


10 


10 


ns/V 


Ta Operating free-air temperature 


-55 125 


-40 85 


°C 



> 

c 
< 

3 

o 

CD 
Q. 

o 
o 

CO 

o 



NOTE 2: No electrical or switching characteristics are specified at V cc < 3 V. Operation between 2 V and 3 V is n 
within that range, a device output will maintain a previously established logic state. 
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54AC11020, 74AC11020 
DUAL 4 INPUT POSITIVE NAND GATES 



electrical i 
noted) 



I over r 



PARAMETER 


TEST CONDITIONS 


vcc 


T^ - 25°C 


54AC11020 


74AC 11020 


UNIT 


MIN TYP MAX 


MIN MAX 


MIN MAX 


V H 


l H = " 50 eA 


3 V 


2.9 


2.9 


2.9 


V 


4.5 V 


4.4 


4.4 


4.4 


5.5 V 


5.4 


5.4 


5.4 


'OH = -4 mA 


3 V 


2.58 


2.4 


2.48 


'OH - 24 mA 


4.5 V 


3.94 


3.7 


3.8 


5.5 V 


4.94 


4.7 


4.8 


lOH = - 50 mA f 


5.5 V 




3.85 




n M 3 "7R mAl 

irjH — ' *» 


5.5 V 






3.85 


vol 


l L = 50 


3 V 


0. 1 


0.1 


0.1 


V 


4.5 V 


0.1 


0.1 


0.1 


5.5 V 


0.1 


0.1 


0.1 


lOL = 12 mA 


3 V 


0.36 


0.5 


0.44 


'OL = 24 mA 


4.5 V 


0.36 


0.5 


0.44 


5.5 V 


0.36 


0.5 


0.44 


'OL = 50 mA T 


5.5 V 




1.65 




|QL * 75 mAl 


5.5 V 









1.65 


'i 


v l - Vcc <" GND 


5.5 V 


±0.1 


±1 


±1 


„A 


ice 


V| = V C C °< GND - 
l = 


5.5 V 


4 


80 


40 


fA 


Ci 


V| = V C C or GND 


5 V 


3.5 






pF 


^Not more than one output should be tested at a time, and the duration of the test should not exceed 10 milliseconds. 

switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted) (see Figure 1) 


PARAMETER 


FROM 
(INPUTI 


TO 
(OUTPUT) 


v cc 

RANGE 


T A - 25 °C 


54AC 11020 


74AC 11020 


UNIT 


MIN TYP MAX 


MIN MAX 


MIN MAX 


•PLH 


Any 


Y 


3.3 ±0.3 V 


1.5 6.4 8.6 


1.5 10 


1.5 9.4 


ns 


5 ±0.5 V 


1.5 4.3 6.3 


1.5 7 


1.5 6.7 


tPHL 


3.3 ±0.3 V 


1.5 6.4 9.2 


1.5 10.7 


1.5 10.1 


5 ±0.5 V 


1.5 4.4 6.7 


1.5 7.7 


1.5 7.3 



operating characteristics, Vcc - 5 V, Ta ■ 25 °C 



PARAMETER 


TEST CONDITIONS 


TYP 


UNIT 


C D(j Power dissipation capacitance per gate 


C L = 50 pF. f = 1 MHz 


19 


pF 
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54AC11020, 74AC11020 

DUAL 4 INPUT POSITIVE NAND GATES 



FROM OUTPUT 
UNDER TEST 



C L - 50 pF . 
(See Note A)' 



LOAD CIRCUIT 



INPUT 
(See Note 



B) yj^°* v CC 



50% V CC 



I 

K-«PHL-»j 
I 



OUTPUT 



I 

h-'PLH-»( 



-v CC 



50% V CC 



,/ V ° H 

Jt50% V CC 

/ Vol 



PROPAGATION DELAY TIMES 



> 

CL 
< 
0) 
3 
O 

a 

Q NOTES: A. Cl includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Z Q = 50 0, t r = 3 ns, tf = 3 ns. 
f) C. The outputs are measured one at a time with one input transition per measurement. 

g FIGURE 1 . LOAD CIRCUIT AND VOLTAGE WAVEFORMS 

CO 

O 

gp 
o 



54ACT11020, 74ACT11020 
DUAL 4 INPUT POSITIVE NAND GATES 



D2957, JUNE 1987 



Inputs are TTL-Voltage Compatible 

New Flow-Through Architecture to Optimize 
PCB Layout 

Center-Pin Vcc and GND Configurations to 
Minimize High-Speed Switching Noise 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) 1-fim Process 

• 500-mA Typical Latch-Up Immunity at 
125°C 

• Package Options Include Plastic "Small 
Outline" Packages. Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300 mil 
DIPs 

description 

These devices contain two independent 4-input 
NAND gates. They p erform the Boolean 
functionsY = A-B-C-DorY = A + B + C + Din 
positive logic. 

The 54ACT1 1020 is characterized for operation 
over the full military temperature range of 
-55°C to 125°C. The 74ACT11020 is 
characterized for operation from -40°C to 
85 °C. 



7 4ACT A " 



20 

(TOP VIEW) 



J PACKAGE 
D OR N PACKAGE 



1AC 2 
1YC 3 

gndE * 

2YC 5 
2DC 6 

2CC '*> 



i Ui4rjNc 

13 ]1C 
12]1D 

" Hvcc 

1oH2A 
9 H2B 



8 3nc 



54ACT11020 . . . FK PACKAGE 
(TOP VIEW) 

U 

O Q U O < 
*- >~ Z > CnJ 

i 1 1 r i I ■ 1 1 I 1 

3 2 1 20 19 

NC|]4 18[ 2B 

NC ]5 17[ NC 

1B]6 16[ NC 

NC]7 15[ NC 

lApS 14[ 2C 

9 10 11 12 13 

nnnnn 




logic symbol t 




>- Q U >- Q 
Z Z CM (N 





NC — No internal connection 



FUNCTION TABLE leach gate) 



INPUTS 


OUTPUT 


A 


B 


c 


D 


Y 


H 


H 


H 


H 


L 


L 


X 


X 


X 


H 


X 


L 


X 


X 


H 


X 


X 


L 


X 


H 


X 


X 


X 


L 


H 



o 
o 

0) 

o 
c 

■a 
< 



logic diagram (positive logic) 



T This symbol is in accordance with ANSI/IEEE Std 91-1984 and 

IEC Publication 617-12. 
Pin numbers shown are for D, J, and N packages. 




EPIC is a trademark of Texas Instruments Incorporated. 



Copyright © 1987, Texas Instruments Incorporal 



PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 



standard warranty. Production processing does not 
necessarily include testing of all f — 
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54ACT11020, 74ACT11020 

DUAL 4 INPUT POSITIVE NAND GATES 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) t 

Supply voltage, Vqc -0.5 V to 7 V 

Input voltage, V| (see Note 1) -0.5 V to Vcc + 0.5 V 

Output voltage, Vo (see Note 1) — 0.5 V to Vcc + 5 V 

Input clamp current, l|K (V| < or V| > Vcc) ±20 mA 

Output clamp current, IrjK (Vo < or Vo > Vcc> ±5 ° mA 

Continuous output current, lo (Vo = to Vcc) ± 50 mA 

Continuous current through Vcc or GND pins ±100 mA 

Storage temperature range - 65 °C to 1 50 °C 

* Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings 
only and functional operation of the device at these or any other conditions beyond those indicated under "recommended operating 
conditions" is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1 : The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 




recommended operating conditions 









54ACT11020 


74ACT 11020 


UNIT 








MIN 


MAX 


MIN 


MAX 


vcc 


Supply voltage 





4.5 


5.5 


4.5 


5.5 


V 


V|H 


High-level input voltage 




2 






2 


V 


V|L 


Low-level input voltage 






0.8 


0.8 


V 


'OH 


High-level output current 




-24 


-24 


mA 


lOL 


Low-level output current 




24 


24 


mA 


V| 


Input voltage 







vcc 





vcc 


V 


v 


Output voltage 







vcc 





vcc 


V 


At/Av 


Input transition rise or fall rate 







10 





10 


ns/V 


T A 


Operating free-air temperature 




-55 


125 


-40 85 


K 



> 

a. 

< 

D 

O 
CD 

a. 
O 

o 

CO 



o 

V) 



electrical characteristics over 
noted) 



PARAMETER 


TEST CONDITIONS 


vcc 


T A = 25 »C 


54ACT1 1020 


74ACT11020 


UNIT 


MIN TYP MAX 


MIN MAX 


MIN MAX 


VOH 


l H = -B0,iA 


4.5 V 


4.4 


4.4 


4.4 


V 


5.5 V 


5.4 


5.4 


5.4 


l H = - 24 mA 


4.5 V 


3.94 


3.7 


3.8 


5.5 V 


4.94 


4.7 


4.8 


lOH = - 50 mA* 


5.5 V 




3.85 




lOH = -75 mA* 


5.5 V 






3.85 


vol 


l L = 50|^A 


4.5 V 


0.1 


0.1 


0.1 


V 


5.5 V 


0.1 


0.1 


0.1 


'OL - 24 mA 


4.5 V 


0.36 


0.5 


0.44 


5.5 V 


0.36 


0.5 


0.44 


'OL - 50 mA * 


5.5 V 




1.65 




l 0L - 75 mA* 


5.5 V 






1.65 


ii 


V| = V C C °r GND 


5.5 V 


±0.1 


±1 


±1 


HA 


ice 


V| = Vcc or GND . '0 = 


5 5 V 


4 


80 


40 




Alec* 


One input at 3.4 V, 

Other inputs at GND or Vcc 


5.5 V 


0.9 


1 


1 


mA 


Ci 


V, = V CC or GND 


5 V 


3.5 






pF 



*Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 

^This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than V or Vcc- 
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54ACT11020, 74ACT11020 
DUAL 4-INPUT POSITIVE NAND GATES 



switching characteristics, Vcc = 5 V ±0.5 V (see Figure 1) 



PARAMETER 


FROM 


TO 


T A = 25 °C 


54ACT1 1020 


74ACT11020 


UNIT 


(INPUT) 


IOUTPUTI 


MIN TYP MAX 


MIN MAX 


MIN MAX 


tPLH 


Any 




1.5 5.6 8.5 


1.5 9.5 


1.5 9.1 




tPHL 




1.5 6.1 8.4 


1.5 9.8 


1.5 9.2 


ns 



operating characteristics, Vcc = 5 V, Ta = 25 °C 



PARAMETER 


TEST CONDITIONS 


TYP 


UNIT 


C D( j Power dissipation capacitance per gate 


C L - 50 pF. f = 1 MHz 


27 


pF 



PARAMETER MEASUREMENT INFORMATION 



INPUT 
(See Note 



FROM OUTPUT 
UNDER TEST 



C L - 50 pF . 
(See Note A>' 



500 n . 



I 

r»-«PHL-») 

I 



I 

|«-tpLH-») 



_ — V0H 

\50% V CC ^50% V CC 

\ f- Vol 



PROPAGATION DELAY TIMES 

NOTES: A. Cl includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z = 50 H, t r = 3 ns, tf = 3 t 

C. The outputs are measured one at a time with one input transition per measurement. 

FIGURE 1. LOAD CIRCUIT AND VOLTAGE WAVEFORMS 



(0 
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"5 

o 
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O 

(A 
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■o 
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o 
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54AC11021. 74AC1 1021 
DUAL 4 INPUT POSITIVE AND GATES 



D2957, JULY 1987 



New Flow-Through Architecture to Optimize 
PCB Layout 

Center-Pin Vcc and GND Configurations to 
Minimize High-Speed Switching Noise 

EPIC™ (Enhanced-Performance Implanted 
CMOS) 1-nm Process 

• 500 mA Typical Latch-Up Immunity at 
125°C 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 

description 

These devices contain two independent 4-input 
AND gates. They perfor m the Boolea n functions 
Y = A B C D or Y = A + B + C + D in positive 
logic. 

The 54AC1 1021 is characterized for operation 
over the full military temperature range of 
-55°C to 125°C. The 74AC11021 is 
characterized for operation from -40°C to 
85°C. 



54AC11021 ... J PACKAGE 
74AC11021 . . . D OR N PACKAGE 
(TOP VIEWI 



1B[J 1 LJ14 ]nc 
1 A fj 2 13 ] 1C 



1YC 3 
GNDC 4 
2YQ 5 
2D £6 
2C£ 7 



12 J 1 D 

'1 Uvcc 

10 ]2A 
9 I)2B 
8 UNC 



54AC11021 . . . FK PACKAGE 
ITOP VIEW) 



U 

U < 



1_J I 1 1 1 1 I l_l 

3 2 1 20 19 



2B 
NC 



NC ]4 
NC ] 5 
1B ]6 
NC ]7 

1A[)8 14fj2C 
9 10 11 12 13 

inn 



16[ NC 
15[ NC 



logic symbol t 




>- a u > a 

<- 2 Z <N rsj 

a 

NC-No internal connection 



logic diagram (positive logic) 



'This symbol is in accordance with ANSI/IEEE Std 91-1984 and 

IEC Publication 617-12. 
Pin numbers shown are for D, J, and N packages. 



2A 
2B 
2C 
2D 



FUNCTION TABLE leach gatel 



INPUTS 


OUTPUT 
Y 


A 


B 


C 


D 


H 


H 


H 


H 


H 


L 


X 


X 


X 


L 


X 


L 


X 


X 


L 


X 


X 


L 


X 


L 


X 


X 


X 


L 


L 



EPIC is a trademark of Texas Instruments Incorporated. 



PRODUCT PREVIEW documents contain information 
on products in tho formative or design phase of 
development. Characteristic data and other 
specifications are design goals. Texas Instruments 
reserves the right to change or discontinue these 
products without notice. 
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54AC11021, 74AC11021 

DUAL 4 INPUT POSITIVE AND GATES 




absolute maximum ratings over operating free-air temperature range (unless otherwise noted) t 

Supply voltage, Vcc -0.5 V to 7 V 

Input voltage, V| (see Note 1) -0.5 V to Vcc + °- 5 v 

Output voltage, Vo (see Note 1) -0.5 V to Vcc + 0.5 V 

Input clamp current, l|K (V] < or V| > Vcc) ±20 mA 

Output clamp current, IrjK < v O < or Vo > Vcc) ±50 mA 

Continuous output current, Irj (Vo = to Vcc) ±50 mA 

Continuous current through Vcc or GND P ins ±100 mA 

Storage temperature range -65°Cto150°C 

1 Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings 
only and functional operation of the device at these or any other conditions beyond those indicated under "recommended operating 
conditions" is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1 : The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

I recommended operating conditions 





54AC11021 


74AC11021 


UNIT 


MIN NOM MAX 


MIN NOM MAX 


Vcc Supply voltage Isee Note 2) 


3 5 5.5 


3 5 5.5 


V 


V|h High-level input voltage 


V CC = 3 V 


2.1 


2.1 


V 


V CC = 4.5 V 


3.15 


3.15 


V C c = 5 5 v 


3.86 


3.86 


V([_ Low-level input voltage 


V CC = 3 V 


0.9 


0.9 


V 


V CC = 4.5 V 


1.35 


1.35 


V C c = 6.5 V 


1.65 


1.65 


'OH High-level output current 


V C C - 3 V 


-4 


- 4 


mA 


V CC = 4.5 V 


-24 


-24 


V CC = 5.5 V 


-24 


-24 


'OL Low-level output current 


V CC = 3 V 


12 


12 


mA 


V C C - 4.5 V 


24 


24 


V CC ■ 5.5 V 


24 


24 


V| Input voltage 


o v cc 


v cc 


V 


Vo Output voltage 


v cc 


V CC 


V 


At/Av Input transition rise or fall rate 


10 


10 


ns/V 


T/\ Operating free-air temperature 


-55 125 


-40 85 


°C 



> 

a. 
< 
a 

3 

O 
CD 
Q. 

o 
o 

CO 

o 

o 



NOTE 2: No electrical or switching characteristics are specified at Vcc < 3 V. Operation between 2 V and 3 V is not recommended, 
but within that range a device output will maintain a previously established logic state. 




54AC11021. 74AC1 1021 
DUAL 4 INPUT POSITIVE AND GATES 



electrical characteristics over r 
noted) 



e-air temperature range (unless otherwise 



PARAMETER 


TEST CONDITIONS 


vcc 




O^ML 1 IUZ 1 


7flAri 1(191 


UNIT 


AMI M TVD A V 

MIIM 1 YK MAX 


■ DIM A V 

Ml IV MA A 


KNIM HA A V 

MIN MAX 


VOH 


lOH - - 50 nA 


3 V 


2.9 


2.9 


2.9 


V 


45 v 


Id 


4.4 


— Id 


5.5 V 


5.4 


5.4 


5.4 


lOH = - 4 mA 


3 V 


2.58 


2.4 


2.48 


lOH = - 24 mA 


4.5 V 


3.94 


3.7 


3.8 


5.5 V 


4.94 


4.7 


4.8 


lOH - - 50 mA* 


5.5 V 




3.85 




lOH - — 75 mAt 


5.5 V 






3.85 


vol 


l L = 50 mA 


— LY_ 


1 


1 


1 


V 


4.5 V 


0.1 


0.1 


0.1 


5.5 V 


0.1 


0.1 


0.1 


lOL = 12 mA 


3 V 


0.36 


0.5 


0.44 


>OL = 24 mA 


4.5 V 


0.36 


0.5 


0.44 


5.5 V 


0.36 


0.5 


0.44 


lOL " 50 mA f 


5.5 V 




1.65 




l L - 75 mA' 


5.5 V 






1.65 


h 


V| = Vcc ° r GND 


5.5 V 


+ 0.1 


± 1 


±1 


ma 




V| = V C c or GN °. 

b - o 


5.5 V 


4 


80 


40 




Ci 


V| = V C c ° r GND 


5 V 


3.5 






pF 



CO 

.t; 

O 
s_ 

o 
</> 
O 



■a 

0) 

o 
c 

CO 

> 
■a 

< 



> 
LU 

tr 

Q- 



iNot more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 

switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted) (see Figure 1) 



PARAMETER 


FROM 
(INPUTI 


TO 
(OUTPUT) 


vcc 

RANGE 


T A = 25 "C 


54AC11021 


74AC11021 


UNIT 


MIN TYP MAX 


MIN MAX 


MIN MAX 


tPLH 


Any 


Y 


3.3 ±0.3 V 








ns 


5 +0.5 V 


5.3 






»PHL 


3.3 ±0.3 V 








5 +0.5 V 


4.1 







operating characteristics, Vcc = 5 V, Ta = 25 °C 



PARAMETER 


TEST CONDITIONS 


TYP 


UNIT 


C DC j Power dissipation capacitance per gate 


C L = 50 pF, f = 1 MHz 


38 


pF 



o 

D 
Q 
O 
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54AC11021, 74AC11021 

DUAL 4-INPUT POSITIVE-AND GATES 



PARAMETER MEASUREMENT INFORMATION 




> 
Q. 

< 

03 
3 

O 



CO 

o 

— » 

o 
c 

w 



FROM OUTPUT 
UNDER TEST 



C L - 50 pF ■ 
(See Note A)' 



LOAD CIRCUIT 



INPUT 
ISee Note 



--v C c 



50% V C c 



I 

k-«PLH-») 



J^S0% V CC I 



-V H 



-50% V CC 



(«-<PHL-»H 



-vol 



PROPAGATION DELAY TIMES 

NOTES: A. C[_ includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics: PRR < 1 MHz. Z Q = 50 Q, t r = 3 ns, tf = 3 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 

FIGURE 1 . LOAD CIRCUIT AND VOLTAGE WAVEFORMS 



■o 

O 
D 



< 
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54ACT11021, 74ACT11021 
DUAL 4 INPUT POSITIVE AND GATES 



D2957. JULY 1987 



Inputs are TTL-Voltage Compatible 

New Flow-Through Architecture to Optimize 
PCB Layout 

Center-Pin Vcc and GND Configurations to 
Minimize High-Speed Switching Noise 

EPIC 7 "' (Enhanced-Performance Implanted 
CMOS) 1 -tan Process 

500-mA Typical Latch-Up Immunity at 
125°C 

Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 



54ACT11021 . . J PACKAGE 
74ACT11021 . . . D OR N PACKAGE 
(TOP VIEW) 

1B[]l UmQnc 
1AQ2 1331c 



1YC 3 
GNDC 4 
2Y[| 5 
2DC 6 
2CC 7 



12 ]1D 

11 Uvcc 

10 ]2A 
9 H2B 
8 ]NC 



54ACT11021 . . . FK PACKAGE 
(TOP VIEWI 

o 

u a u u < 
*— ■ — 2 > w 



description 



These devices contain two independent 4-input 
AND gates. They perfor m the Boolea n functions 
Y = ABCD or Y = A + B + C + D in positive 
logic. 

The 54ACT1 1021 is characterized for operation 
over the full military temperature range of 
-55°C to 125°C. The 74ACT11021 is 
characterized for operation from -40°C 
to 85°C. 



NC ] 4 
NC ] 5 
1B ]6 
NC ] 7 
1 A ] 8 



3 2 1 20 19 



9 10 11 12 13 



18[ 2B 
17[ NC 
16[ NC 
15[ NC 
14[ 2C 



>- O U )- o 
-Z2NC1 

a 



logic symbolt 



NC-No internal connection 

logic diagram (positive logic) 




1A- 
1B- 
1C- 
1D- 

2A. 
2B 
2C 
2D 



FUNCTION TABLE (each gate) 



t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 

IEC Publication 617-12. 
Pin numbers shown are for D, J, and N packages. 



INPUTS 


OUTPUT 


A 


B 


c 


□ 


Y 


H 


H 


H 


H 


H 


L 


X 


X 


X 


L 


X 


L 


X 


X 


L 


X 


X 


L 


X 


L 


X 


X 


X 


L 


L 




'5 

u 



CO 
O 

o 

T3 

O 

c 

(0 

> 

3 



> 

UJ 

oc 

Q. 

L3 
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54ACT11021, 74ACT11021 

DUAL 4-INPUT POSITIVE-AND GATES 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 



Supply voltage, Vcc 

Input voltage, V| (see Note 1) 

Output voltage, Vo (see Note 11 

Input clamp current, l|K (V| < or V| > Vcc) 
Output clamp current, IrjK (Vo < or Vo > Vcc) 
Continuous output current, Iq IVq = to Vcc' 







-0.5 V to 7 V 

-0.5 V to VCC + O.5 V 
-0.5 V to Vcc + 0.5 V 

±20 mA 

± 50 mA 

+50 mA 



Continuous current through Vcc or GND pins ±100 mA 



Storage temperature range 







-65°C to 150°C 




T Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ra' 
only and functional operation of the device at these or any other conditions beyond those indicated under "recommended operating 
conditions" is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1 : The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

recommended operating conditions 











54ACT11021 


74ACT11021 


UNIT 










MIN MAX 


MIN 


MAX 


vcc 


Supply voltage 






4.5 


5.5 


4.5 


5.B 


V 


V|H 


High-level input voltage 






2 


2 


V 


V|L 


Low-level input voltage 






0.8 


0.8 


V 


'oh 


High-level output current 






-24 


-24 


mA 


IOL 


Low-level output current 






24 


24 


mA 


V| 


Input voltage 









vcc 





vcc 


V 


v 


Output voltage 









vcc 





vcc 


V 


At/Av 


Input transition rise or fall rate 









10 





10 


ns/V 


Ta 


Operating tree-air temperature 







-55 


125 


-40 


85 


°C 



> 

CL 
< 
0) 
3 
O 
CD 
Q. 



O 

o 

o 
c 

(A 



-D 

30 

O 
O 

c 

o 

H 

■D 

30 

m 
< 
m 



electrical characteristics over 
noted) 



free-air temperature range (unless otherwise 



PARAMETER 


TEST CONDITIONS 


Vcc 


Ta ■= 25 °c 


54ACT11021 


74ACT1 1021 


UNIT 


MIN TYP MAX 


MIN MAX 


MIN MAX 


VOH 


l H - -50 M A 


4.5 V 


4.4 


4.4 


4.4 


V 


5.5 V 


5.4 


5.4 


5.4 


l 0H = -24 mA 


4.5 V 


3.94 


3.7 


3.8 


5.5 V 


4.94 


4.7 


4.8 


l H - -50 mA* 


5.5 V 




3.85 




lOH = - 75 mA* 


5.5 V 






3.85 


vol 


l L = 50,iA 


4.5 V 


0.1 


0.1 


0.1 


V 


5.5 V 


0.1 


0.1 


0.1 


lOL = 24 mA 


4.5 V 


0.36 


0.5 


0.44 


5.5 V 


0.36 


0.5 


0.44 


lOL = 50 mA* 


5.5 V 




1.65 




l L - 75 mA* 


5.5 V 






1.65 


h 


V| = V C C °r GND 


5.5 V 


±0.1 


±1 


± 1 


uA 


'cc 


V| = Vcc °' aND ' io = 


5.5 V 


4 


80 


40 


fA 


4ICC S 


One input at 3.4 V, 

Other inputs at GND or Vcc 


6.5 V 


0.9 


1 


1 


mA 


Q 


V| = V c c ° r GND 


5 V 


3 5 






pF 



*Not more than one output should be tested at a 
^This is the increase in supply current for each in 



time, and the duration of the test should not exceed 10 ms. 
put that is at one of the specified TTL voltage levels rather than V or Vcc- 
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54ACT11021, 74ACT11021 
DUAL 4-INPUT POSITIVE AND GATES 



switching characteristics. Vcc = 5 V ±0.5 V (see Figure 1) 



PARAMETER 


FROM 


TO 


T A = 25 °C 


54ACT11021 


74ACT11021 


UNIT 


IINPUTI 


(OUTPUT] 


MIN TYP MAX 


MIN MAX 


MIN MAX 


<PLH 


Any 


Y 


6.2 






ns 


<PHL 


5 







operating characteristics, Vcc = 5 V, Ta = 25 °C 



PARAMETER 


TEST CONDITIONS 


TYP 


UNIT 


C p d Power dissipation capacitance per gate 


C L = 50 pF, f = 1 MHz 


37 


pF 



PARAMETER MEASUREMENT INFORMATION 



FROM OUTPUT. 
UNDER TEST 



. - 50 pF - 
>e Note Al' 



LOAD CIRCUIT 




INPUT 
ISee Note Bl 



OUTPUT 



I 

k-lPLH-M 



i/ — ■ — 

/50%V CC | \5l 

/ !\ 



-V H 



50% V CC 



H-tpHL-M 



-vol 



PROPAGATION DELAY TIMES 

NOTES: A. Cl includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, 2 Q = 50 H, t r = 3 ns, tf = 3 ns. 

C. The outputs are measured one at a time with one input transition per measurement- 

FIGURE 1. LOAD CIRCUIT AND VOLTAGE WAVEFORMS 



CO 

o 



T3 
03 
O 

c 

CO 

> 
■o 

< 



Q_ 

I- 
O 
3 
Q 
O 

EC 
CL 
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54AC11027, 74AC11027 
TRIPLE 3 INPUT POSITIVE NOR GATES 



D2957, JULY 1987 



New Flow-Through Architecture to Optimize 
PCB Layout 

Center-Pin Vcc and GND Configurations to 
Minimize High-Speed Switching Noise 

EPIC" (Enhanced-Performance Implanted 
CMOS) 1-/im Process 

500-mA Typical Latch-Up Immunity at 
125°C 

Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 



54AC11027 . . . J PACKAGE 
74AC11027 . . . D OR N PACKAGE 
(TOP VIEWI 



description 

These devices contain three independent 3-input 
NOR g ates. The y perform the_Boojean functions 
Y = A + B + C or Y = A-B-C in positive 
logic. 

The 54AC1 1027 is characterized for operation 
over the full military temperature range of 
-55°C to 125°C. The 74AC11027 is 
characterized for operation from -40°C to 
85 °C. 

logic symbol''' 



1A- 
16 
1C- 
2A-! 
2B-! 
2 C i 
3Ai 

3d 



111 


>1 


~. 12) 


(16) 


1151 




^ 13) 


(14) 




(11) 


(10) 


^ (6) 


191 




181 


i2J 







U,s 


2 


15 


3 


14 


4 


13 


5 


12 


6 


" 




10 


8 


9 



54AC11027 . . . FK PACKAGE 
(TOP VIEWI 





/ 


3 


l_) l_) 

2 1 


L_) l_J 1 

20 19 




1C 


1« 






18[ 


2C 


IB 








"[ 


3A 


NC 


Je 






16[ 


NC 


1A 


17 






15[ 


3B 


1Y 


]8 


9 
[ — | 


10 11 


14[ 

12 13 
i — i i—i 


3C 






> 

CM 


O (-) 
Z Z 

o 


a >- 
z " 
o 






NC — No internal connection 



FUNCTION TABLE (each gate} 



INPUTS 


OUTPUT 
Y 


ABC 


H X X 


L 


X H X 


L 


X X H 


L 


L L L 


H 



logic diagram (positive logic) 



t This symbol is in accordance with ANSI/IEEE Sid 91-1984 and 

IEC Publication 617-12. 
Pin numbers shown are for D, J, and N c 




EPIC is a trademark of Texas Instruments Incorporated. 
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54AC11027, 74AC11027 

TRIPLE 3 INPUT POSITIVE-NOR GATES 




absolute maximum ratings over operating free-air temperature range (unless otherwise noted) * 

Supply voltage, V(x -0.5 V to 7 V 

Input voltage, V| (see Note 1) -0.5 V to Vcc + - 5 V 

Output voltage, Vrj (see Note 1) -0.5 V to Vcc + 0.5 V 

Input clamp current, l|K (V| < or V| > Vcc) ±20 mA 

Output clamp current, IrjK (Vo < or Vo > Vcc' ±50 m * 

Continuous output current, lo (Vo = to Vrjcl ±50 mA 

Continuous current through Vcc or GND pins ±100 mA 

Storage temperature range -65 "C to 1 50 °C 

r Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings 
only and functional operation of the device at these or any other conditions beyond those indicated under "recommended operating 
conditions" is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded provided the input and output current ratings are observed. 

recommended operating conditions 





54AC11027 


74AC 11027 


UNIT 


MIN NOM MAX 


MIN NOM MAX 


Vrjc Supply voltage (see Note 2) 


3 5 5.5 


3 5 5.5 


V 


V|h High-level input voltage 


V C C = 3 v 


2.1 


2.1 


V 


V CC . 4.5 V 


3.15 


3.15 


V CC = 5.5 V 


3.85 


3.85 


V|l Low-level input voltage 


V CC = 3 V 


0.9 


0.9 


V 


V CC - 4 -5 V 


1.35 


1.35 


V C C = 5.6 V 


1.65 


1.65 


lOH High-level output current 


V CC = 3 V 


-4 


4 


mA 


V C C = 4-5 V 


-24 


-24 


V C c * 5.5 V 


-24 


-24 




V CC = 3 V 


12 


12 


mA 


'OL Low-level output current 


V CC = 4.5 V 


24 


24 


V CC = 5.5 V 


24 


24 


V| Input voltage 


V CC 


o v cc 


V 


Vo Output voltage 


V CC 


V C c 


V 


At/Av Input transition rise or fall rate 


10 


10 


ns/V 


T^ Operating free-air temperature 


-55 125 


-40 85 


°C 



Q. 
< 
03 
3 

O 
CO 

a. 

o 
o 

CO 

o 

o 
c 

CO 



NOTE 2: No electrical or switching characteristics are specified at Vcc ,ess tnan 3 volts. Operation between 2 volts and 3 volts is not 
recommended, but within that range a device output will maintain a previously established logic state. 
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54AC11027, 74AC1 1027 
TRIPLE 3 INPUT POSITIVE-NOR GATES 



electrical characteristics over rec 
noted) 



operating free-air temperature range (unless otherwise 



PARAMETER 


TEST CONDITIONS 


Vcc 


T A - 25 °C 


54AC11027 


74AC11027 


UNIT 


MIN TYP MAX 


MIN MAX 


MIN MAX 


VOH 


l H * -50 /cA 


3 V 


2.9 


2.9 


2.9 


V 


4.5 V 


4.4 


4.4 


4.4 


5.5 V 


5.4 


5.4 


5.4 


l H = -* mA 


3 V 


2.58 


2.4 


2.48 


lOH = - 24 mA 


4.5 V 


3.94 


3.7 


3.8 


5.5 V 


4.94 


4.7 


4.8 


IqH = - 50 mA* 


5.5 V 




3.85 




lOH - - 75 mA 1 


5.5 V 






3.85 


vol 


l L = 50 iiA 


3 V 


1 


0.1 


0.1 


V 


4.5 V 


0.1 


1 


0.1 


5.5 V 


0.1 


0.1 


0.1 


lOL = 12 mA 


3 V 


0.36 


0.5 


0.44 


lOL = 24 mA 


4.5 V 


0.36 


0.5 


0.44 


5.5 V 


0.36 


0.5 


0.44 


'OL = 50 mA T 


5.5 V 




1.65 




l L = 75 mA' 


5.5 V 






1.65 


ii 


V| - Vcc or GND 


5.5 V 


±0.1 


± 1 


± 1 


«A 


ice 


V| - Vcc °' GN °. 'o = 


5.5 V 


4 


80 


40 


pA 


Cj 


V| = Vcc <" GND 


5 V 


3.5 






pF 



T Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 

switching characteristics (see Figure 1) 





FROM 


TO 


V CC RANGE 


TA 


- 25 


°C 


54AC 11027 


74AC11027 


UNIT 


PARAMETER 


(INPUT! 


I0UTPUTI 


MIN 


TYP 


MAX 


MIN 


MAX 


MIN 


MAX 


<PLH 






3.3 V ± 0.3 V 


1.5 


6.3 


9.8 


1.5 


11.7 


1.5 


10.9 


ns 


ANY 


Y 


5 V ± 0.5 V 


1.5 


4.3 


6.8 


1.6 


8.1 


1.5 


7.7 


t PHL 


3.3 V ± 0.3 V 


1.5 


7.6 


10.9 


1.5 


12.9 


1.5 


12 


ns 






5 V ±0.5 V 


1.5 


4.5 


7.5 


1.5 


8.9 


1.5 


8.1 



operating characteristics, Vcc = 5 V, Ta - 25 °C 



PARAMETER 


TEST CONDITIONS 


TYP 


UNIT 


C D£ j Power dissipation capacitance per gate 


C L = 50 pF. f = 1 MHz, 


24 


pF 
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PARAMETER MEASUREMENT INFORMATION 



FROM OUTPUT 



UNDER TEST 










C L - 50 pF _ 




500 S!^ 




(See Note Al^ 


> 











LOAD CIRCUIT 




> 

Q. 

< 
03 
3 
O 



INPUT 
(See Note B) 



! -f 50% V CC V51 



-v cc 



50% V CC 



I 

|*-<PHL-») 



|«-'PLH-»| 

\ 1/ V ° H 

V50% V CC tK 50% V CC 

\ 1. v 0L 



PROPAGATION DELAY TIMES 



o 

CO 

o 

o 



NOTES: A. C|_ includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Z = 50 Q, t r = 3 ns, tf = 3 ns. 
For testing, f m ax ar, d pulse duration: t r = 1 to 3 ns, tf = 1 to 3 ns. 

FIGURE 1. LOAD CIRCUIT AND VOLTAGE WAVEFORMS 
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54ACT11027. 74ACT11027 
TRIPLE 3 INPUT POSITIVE NOR GATES 



D2957, JULY 1987 



• Inputs are TTL-Voltage Compatible 

New Flow-Through Architecture to 
PCB Layout 

Center-Pin Vcc and G ND Configurations to 
Minimize High-Speed Switching Noise 

• EPIC" (Enhanced-Performance Implanted 
CMOS) Process 

• 500-mA Typical Latch-Up Immunity at , 
125°C 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 

description 

These devices contain three independent 3-input 
NOR gates. Th ey perform the_Boolean functions 
Y = A + B + C or Y = A B C in positive logic. 

The 54ACT1 1 027 is characterized for operation 
over the full military temperature range of 
-55°C to 125°C. The 74ACT11027 is 
characterized for operation from -40°C to 
85°C. 



54ACT11027 ... J PACKAGE 
74ACT11027 . . . D OR N PACKAGE 
(TOP VIEWI 



1 


U 16 


2 


15 


3 


14 


4 


13 


5 


12 


6 


11 




10 


8 


9 



he 



54ACT11027 . . . FK PACKAGE 
ITOP VIEW) 

U O 

< u u (J m 

CN > 2 > CM 



NC 
1A 
1 Y 



3 2 1 20 19 



1C ] 4 
IB ] 5 

M 
V 

]8 



9 10 11 12 13 
nnnnn 



18[ 2C 
17[ 3A 
16 [ NC 
15[ 3B 
14 [ 3C 



logic symbol''' 



IB-! 

ici 

2Ai 
2B i 
2C i 
3Ai 
3B- 
3C-i 



(1) 


21 


^ (21 


(16) 
(151 
(14) 
(111 


(31 




(10) 




^ (61 


I9I 




1Z> 











> a o o > 

■N z Z Z CO 
O 13 

NC— No internal connection 

logic diagram (positive logic) 




tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 

IEC Publication 617-12. 
Pin numbers shown are for D, J, and N packages. 



FUNCTION TABLE (each gate) 



INPUTS 


OUTPUT 


A 


B 


C 


Y 


H 


X 


X 


L 


X 


H 


X 


L 


X 


X 


H 


L 


L 


L 


L 


H 



(0 
+■« 

"5 
o 

i- 

O 
00 

O 

o 

•a 

0) 

o 
c 

CO 

> 
■o 

< 



EPIC is a trademark of Texas Instruments Incorporated. 
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54ACT11027, 74ACT1 1027 

TRIPLE 3 INPUT POSITIVE NOR GATES 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) t 

Supply voltage, Vcc -0.5 V to 7 V 

Input voltage, V| (see Note 1) -0.5 V to Vcc + 0.5 V 

Output voltage, Vo (see Note 1) -0.5 V to Vcc + - 5 v 

Input clamp current, l|K (V| < or V| > Vcc) ±20 mA 

Output clamp current, loK ( v O < or Vo > Vcc) ± 50 mA 

Continuous output current, lo (Vo = to Vcc) ± 50 mA 

Continuous current through Vcc or G ND P ins * '00 mA 

Storage temperature range -65°Cto150°C 




T Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings 
only, and functional operation of the device at these or any other conditions beyond those indicated under "recommended operating 
conditions" is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

recommended operating conditions 







54ACT11027 


74ACT1 1027 








MIN 


MAX 


MIN 


MAX 


UNIT 


vcc 


Supply voltage 


4.5 


5.5 


4.5 


5.5 


V 


V|H 


High-level input voltage 


2 


2 


V 


V|L 


Low-level input voltage 


0.8 


0.8 


V 


'OH 


High-level output current 


-24 


-24 


mA 


lOL 


Low-level output current 


24 


24 


mA 


V| 


Input voltage 





vcc 





vcc 


V 


v 


Output voltage 





vcc 





vcc 


V 


At/Av 


Input transition rise or fall rate 





10 





10 


ns/V 


T A 


Operating free-air temperature 


-55 


125 


-40 


85 


°C 



electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 



PARAMETER 


TEST CONDITIONS 


vcc 


T A = 25 °C 


54ACT11027 


74ACT11027 


UNIT 


MIN TYP MAX 


MIN MAX 


MIN MAX 


VOH 


l H = - 50 mA 


4.5 V 


4.4 


4.4 


4.4 


V 


5.5 V 


5.4 


5.4 


5.4 


lOH = - 24 mA 


4.5 V 


3.94 


3.7 


3.8 


5.5 V 


4.94 


4.7 


4.8 


'OH = - 50 mA J 


5.5 V 




3.85 




lOH = - 75 mA 1 


5.5 V 






3.85 


vol 


1 L = 50 ,iA 


4.5 V 


0.1 


0.1 


0.1 


V 


5.5 V 


0.1 


0.1 


0.1 


'OL = 24 mA 


4.5 V 


0.36 


0.5 


0.44 


5.5 V 


36 


0.5 


0.44 


lOL = 50 mA 1 


5.5 V 




1.65 




'OL = ? 5 mA* 


5.5 V 






1.65 


'i 


V| = V C c or GND 


5.5 V 


±0.1 


± 1 


± 1 


*A 


ice 


V| > V CC or GND, l = 


5.5 V 


4 


80 


40 


MA 


AlCC 1 


One input at 3.4 V, 

Other inputs at GND or Vcc 


5.5 V 


0.9 


1 


1 


mA 


Cj 


V| = Vcc or GND 


5 V 


3.5 






pF 



*Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 

^This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than V or V^C- 
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54ACT11027, 74ACT11027 
TRIPLE 3-INPUT POSITIVE-NOR GATES 



switching characteristics, Vcc = 5 V ± 0.5 V (see Figure 1) 





FROM 


TO 


TA 


. 25 


°C 


54ACT11027 


74ACT11027 


UNIT 


PARAMETER 


(INPUT) 


(OUTPUT) 


MIN 


TYP 


MAX 


MIN MAX 


MIN MAX 


<PLH 


Any 


Y 


1.5 


5 


9.2 


1.5 10.6 


1.5 10.1 




tPHL 


1.6 


6 


8.6 


1.5 10 


1.5 9.4 


ns 



operating characteristics, Vcc = 5 V, Ta = 25 °C 



PARAMETER 


TEST CONDITIONS 


TYP 


UNIT 


C Dd Power dissipation capacitance per gate 


C L = 50 pF, f = 1 MHz 


27 


pF 



PARAMETER MEASUREMENT INFORMATION 




NOTES: A. C[_ includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Z = 50 Q, t r = 3 ns, tf = 3 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 

FIGURE 1. LOAD CIRCUIT AND VOLTAGE WAVEFORMS 
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54AC11030, 74AC11030 
8 INPUT POSITIVE NAND GATES 



D2957, JUNE 1987 



New Flow-Through Architecture to Optimize 
PCB Layout 

Center-Pin Vcc and GND Configurations to 
Minimize High-Speed Switching Noise 

EPIC™ (Enhanced-Performance Implanted 
CMOS) 1-pm Process 

• 500 mA Typical Latch-Up Immunity at 
125-C 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic ' 
DIPS 

description 

These devices contain a single 8-input NAND 
gate and perform the following Boolean 
functions in positive logic: 



54AC1 1030 ... J PACKAGE 
74AC11030 . . . D OR N PACKAGE 
(TOP VIEW) 



B [ 2 

A C 3 

GND Z * 

V[ = 

NC C 6 

NC C 7 



1 LJl4p D 

2 13 D E 

3 12 ] F 
1 11 1 VCC 

10 2 NC 
9]G 
8 ] H 



54AC11030 . . . FK PACKAGE 
(TOP VIEW] 

O 

HI 1L Z > Z 

l_l I I l_l I I l_J 



Y = A.B.C-D-E.F-G.H OR 

Y = A + B + C + rj + E + F + G + H 

The 54AC1 1030 is characterized for operation 
over the full military temperature range of 
-55°C to 125°C. The 74AC11030 is 
characterized for operation from -40°C to 
85°C. 

FUNCTION TABLE 



D ]4 
NC ]5 
C ]6 
]7 



NC 
B 



3 2 1 20 19 



9 10 11 12 13 

nnnnn 



18[ 
17[ 

ret 
ist 

14[ NC 



G 

NC 
H 

NC 



< o o > o 

2 2 2 

NC — No internal connection 



logic diagram (positive logic) 



INPUTS A THRU H 


OUTPUT 
Y 


All inputs H 

One or more inputs L 


L 
- 



logic symbol t 



A — 

B 

c 

D 

E 

F 

G 

H 




fThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 

IEC Publication 617-12. 
Pin numbers shown are for D, J, and N ( 



EPIC is a trademark of Texas Instruments Incorporated. 



PRODUCTION DATA documents contain information 
currant as of publication date. Products conform to 
specifications per the terms of Taxas Instruments 
standard warranty. Production processing don not 
necessarily include tasting af all parameters. 



Copyright © 1987, Texas Instruments Incorporated 
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54AC11030. 74AC11030 
8-INPUT POSITIVE NAND GATES 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) T 

Supply voltage, VrjC -0.5 V to 7 V 

Input voltage, V| (see Note 1) -0.5 V to Vcc + °- 5 v 

Output voltage, Vo (see Note 1) -0.5 V to Vcc + 0.5 V 

Input clamp current, l|K (V| < or V| > Vcc> ±20 mA 

Output clamp current, lOK (Vo < or Vo > Vrjc) ±50 mA 

Continuous output current, lo (Vo = to VqcI ±50 mA 

Continuous current through Vcc or GND pins ±100 mA 

Storage temperature range -65°C to 1 50 °C 

^Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings 
only, and functional operation of the device at these or any other conditions beyond those indicated under "recommended operating 
conditions" is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 



recommended operating conditions 





54AC11030 


74AC11030 


UNIT 


MIN NOM MAX 


MIN NOM MAX 


Vcc Supply voltage (see Note 2) 


3 5 5.5 


3 5 5.5 


V 


VfH High-level input voltage 


V CC = 3 V 


2. 1 


2.1 


V 


V CC r 4-5 V 


3.15 


3.15 


V C C = 5.5 V 


3.85 


3.85 


V|[_ Low-level input voltage 


V C C = 3 V 


0.9 


0.9 


V 


V CC = 4-5 V 


1.35 


1.35 


V C c = 5.5 V 


1.65 


1.65 


lOH High-level output current 


Vcc = 3 V 


-4 


-4 


mA 


V C C - 4.5 V 


-24 


-24 


V CC = 5-5 V 


-24 


-24 


Iql Low-level output current 


VCC = 3 V 


12 


12 


mA 


V C C = 4.5 V 


24 


24 


V C C - 5 .5 V 


24 


24 


V| Input voltage 


V CC 


V CC 


V 


Vo Output voltage 


V CC 


V CC 


V 


At/Av Input transition rise or fall rate 


10 


10 


ns/V 


Ta Operating free-air temperature 


-55 125 


-40 85 


"C 



> 

Q. 
< 

3 
O 
CD 
Q. 

o 
o 

CO 

o 



NOTE 2: No electrical or switching characteristics are specified at Vcc < 3 V. Operation between 2 V and 3 V is not recommended, 
but within that range a device output will maintain a previously established logic state. 
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54AC1 1030, 74AC1 1030 
8 INPUT POSITIVE-NAND GATES 



electrical characteristics over rec 
noted) 



3 free-air temperature range (unless otherwise 



PARAMETER 


TEST CONDITIONS 


vec 




9*f HLr 1 1 UJU 


"7dflp 1 1 nin 

/ 4Hv 1 1 UOU 


UNIT 


RJIIM TVD KAAV 
[VIIIV 1 Tr MAA 


[VI UN (VIM A 


iVIini IVlrt A 


VOH 


l H = -50|iA 


3 V 


2.9 


_2JS 





V 












— 


— 


~~ 5~4 




3 V 


2.58 


2.4 


2.48 


lOH = -24 mA 


4.5 V 


3.94 


3.7 


3.8 


5.5 V 


4.94 


4.7 


4.8 


'OH = - 50 mA* 


5.5 V 




3.85 




lOH = — 75 mA^ 


5.5 V 






3.85 


vol 


l L = 50 mA 










V 


4.5 V 


0.1 


0.1 


0.1 


5.5 V 


0.1 


0.1 


0.1 


lOL = 12 mA 


3 V 


0.36 


0.5 


0.44 


'OL = 24 mA 


4.5 V 


0.36 


0.5 


0.44 


5.5 V 


0.36 




0.44 


'OL = 50 mA t 


5.5 V 




1.65 




lOL • 75 mA 1 


5.5 V 






1.65 


h 


V| = V C c or GND 


5.5 V 


±0.1 


± 1 


±1 


KA 


ice 


V| - V C C or GND, 

io = o 


5.5 V 


4 


80 


40 


ma 




V| = V CC or GND 


5 V 


3.5 






pF 



iNot more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 

;s over recommended operating free-air temperature range (unless otherwise 



switching characteristics 
noted) (see Figure 1) 



parameter 


FROM 


TO 


VCC 


T A 


- 25 


»c 


54AC11030 


74AC11030 


UNIT 


(INPUT) 


(OUTPUT! 


RANGE 


MIN 


TYP 


MAX 


MIN 


TYP MAX 


MIN TYP MAX 


IPLH 






3.3 ± 0.3 V 


1.5 


6.9 


9.1 


1.6 


10.6 


1.5 9.9 




Any 


Y 


5 + 0.5 V 


1.5 


4.8 


6.7 


1.5 


7.7 


1.5 7.2 


ns 


«PHL 


3.3 ± 0.3 V 


1 .5 


6.4 


8.8 


1.5 


10.6 


1.5 9.8 






5 ± 0.5 V 


1 .5 


4.8 


6.7 


1.5 


8 


1.5 7.4 





operating characteristics, Vcc = 5 V, Ta = 25 °C 



PARAMETER 


TEST CONDITIONS 


TYP 


UNIT 


C D[ j Power dissipation capacitance per gate 


C L = 50 pF, f = 1 MHz 


42 


pF 



54AC1 1030, 74AC11030 

8 INPUT POSITIVE-NAND GATES 



SUREMENT INFORMATION 



FROM OUTPUT 
UNDER TEST 



(See Note A)^^ 



LOAD CIRCUIT 



> 

Q. 
< 



O 
CD 
Q. 

o 
o 

CO 

o 

o 
c 



INPUT 
(See Note 8) 



, J jfha-h V cc Nj^l 



OUTPUT 



50% V CC 



I 

|«-1PHL-»| 



I 



K-1PLH-*) 



■vcc 



^ 

Jjr-50% V CC jf- 50% V CC 

\ f- v 0L 



PROPAGATION DELAY TIMES 

NOTES: A. C|_ includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z = 50 17, t r = 3 ns, tf = 3 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 



FIGURE 1. LOAD I 



.AID VOLTAGE WAVEFORMS 



(A 
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54ACT1 1030, 74ACT1 1030 
8 INPUT POSITIVE -NAND GATES 



D2957, MARCH 1987 



Inputs are TTL-Voltage Compatible 

New Flow-Through Architecture to Optimize 
PCB Layout 

Center-Pin Vcc and GND Configurations to 
Minimize High-Speed Switching Noise 

EPIC™ (Enhanced-Performance Implanted 
CMOS) 1-(im Process 

500-mA Typical Latch-Up Immunity at 
125°C 

Package Options Include Plastic "Small 
Outline" Packages. Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 



54ACT11030 ... J PACKAGE 
74ACT11030 . . . D OR N PACKAGE 
(TOP VIEWI 



description 



These devices contain a single 8-input NAND 
gate and perform the following Boolean 
functions in positive logic: 



Y = A-B.C.D.E.F.G-H OR 

Y = A + B + C + D + E + F + G + H 

The 54ACT1 1030 is characterized for operation 
over the full military temperature range of 
-55°C to 125°C. The 74ACT11030 is 
characterized for operation from -40°C to 
85°C. 

logic symbol 1 ' 



A 
B 

c - 

D • 

E ■ 

F - 
G . 
H 



(31 


& 


12) 




(11 




(141 




(131 




(121 




19] 




(81 





cD 

B[2 

A C 3 

GND Z 4 
V[5 

NC Cs 

NC C 7 



UT^T] d 

13 J E 
12 J F 

" 1 v C c 

10 J NC 
a]G 
8]H 



54ACT11030 . . . FK PACKAGE 
(TOP VIEW) 

U 

CJ (J O 

UJ LL 2 > Z 
LJ LJ LJLJ LJ 



D ]4 
NC ]5 



C ]6 
NC ]7 



3 2 1 20 19 



18[ G 
17[ NC 



16[ 
15[ 
14[ 

9 10 11 12 13 



H 

NC 
NC 



< Q O >■ O 

z z z 
o 

NC-No internal connection 



FUNCTION TABLE 



INPUTS A THRU H 


OUTPUT 
Y 


All inputs H 

One or more inputs L 


L 
H 



logic diagram (positive logic) 



T Thts symbol is in accordance with ANSI/IEEE Std 91-1984 and 

IEC Publication 617-12. 
Pin numbers shown are for D, J, and N packages. 



V) 

4-> 
'5 

o 

O 
</> 

o 

o 
■o 

o 
c 

(0 

> 



EPIC is a trademark of Texas Instruments Incorporated 
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current as of publication date. Products conform to -r- 
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54ACT11030, 74ACT11030 
8 INPUT POSITIVE NAND GATES 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) t 

Supply voltage, VfjC -0.5 V to 7 V 

Input voltage, V| (see Note 1) -0.5 V to Vcc + 5 V 

Output voltage, Vo (see Note 1) -0.5 V to VcC + - 5 v 

Input clamp current, l|K (V| < or V| > Vcc) ±20 mA 

Output clamp current, Iok ( v < or Vo > Vcc> ±50 mA 

Continuous output current, Irj (Vo = to Vcc' ±50 mA 

Continuous current through Vcc or GND pins ±100 mA 

Storage temperature range -65°C to 1 50 °C 

* Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings 
only and functional operation of the device at these or any other conditions beyond those indicated under "recommended operating 
conditions" is not implied. Exposure to absotute-maximum-rated conditions for extended periods may affect device reliability 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

recommended operating conditions 







54ACT11030 


74ACT11030 


UNIT 






MIN MAX 


MIN MAX 


vcc 


Supply voltage 


4.5 


5.5 


4.5 


5.5 


V 


V|H 


High-level input voltage 


2 


2 


V 


V|L 


Low-level input voltage 


0.8 


0.8 


V 


'OH 


High-level output current 


-24 


-24 


mA 


lOL 


Low-level output current 


24 


24 


mA 


V| 


Input voltage 





vcc 





vcc 


V 


v 


Output voltage 





vcc 





vcc 


V 


At/Av 


Input transition rise or fall rate 





10 





10 


ns/V 


T A 


Operating free-air temperature 


-55 


125 


-40 


85 


°c 



> 

a. 

< 

0) 
3 
O 
CD 
Q. 

o 
o 

V) 

o 

m 

o 
c 



electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 



PARAMETER 


TEST CONDITIONS 


Vcc 


T A - 25 °C 


54ACT 11030 


74ACT11030 


UNIT 


MIN TYP MAX 


MIN MAX 


MIN MAX 


V H 


l H = -50^A 


4.5 V 


4.4 


4.4 


4.4 


V 


5.5 V 


5.4 


5.4 


5.4 


l H = -24 mA 


4.5 V 


3.94 


3.7 


3.8 


5.5 V 


4.94 


4.7 


4.8 


lOH = - 50 mA* 


5.5 V 




3.85 




lOH = - 75 mA* 


5.5 V 






3.85 


vol 


lOL = 50 l"A 


4.5 V 


0.1 


0.1 


0.1 


V 


5.5 V 


0.1 


0.1 


0.1 


l L - 24 mA 


4.5 V 


0.36 


0.5 


0.44 


5.5 V 


0.36 


0.5 


0.44 


'OL = 50 mA 1 


5.5 V 




1.65 




l L = 75 mA* 


5.5 V 






1.65 


h 


v l = V C C or GND 


5.5 V 


±0.1 


± 1 


± 1 


<-A 


'cc 


V| - V C C or GND, l = 


5.5 V 


4 


80 


40 


*A 


Alec 


One input at 3.4 V, 

Other inputs at GND or Vcc 


5.5 V 


0.9 


1 


1 


mA 


Ci 


v l - V cc or GND 


5 V 


3.5 






pF 



* Not more Than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 

5 This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than V or Vcc- 
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54ACT11030, 74ACT11030 
8 INPUT POSITIVE NAND GATES 



switching characteristics, Vcc = 5 V ±0.5 V (see Figure 1) 



PARAMETER 


FROM 


TO 


T A - 25 °C 


54ACT11030 


74ACT11030 


UNIT 


(INPUT) 


(OUTPUT] 


MIN TYP MAX 


MIN MAX 


MIN MAX 


'PLH 


Any 


Y 


1.5 5.4 8.1 


1.5 88 


1.5 8.5 


ns 


1PHL 


1.5 5.9 7.8 


1.5 9.3 


1.5 8.7 



operating characteristics, Vcc ™ 5 V, Ta = 25 °C 



PARAMETER 


TEST CONDITIONS 


TYP 


UNIT 


C D( j Power dissipation capacitance per gate 


C L = 50 pF. 1-1 MHz 


41 


pF 



PARAMETER MEASUREMENT INFORMATION 



C L - 50 
(See Note 



1 



i 



LOAD CIRCUIT 



INPUT 
ISee Note 



I | 
|«-'phl->( I 



v y s 

OUTPUT \50%V CC JC50%V CC 

\ /. V 0L ^ 

PROPAGATION DELAY TIMES "O 

<jE 

NOTES: A. C(_ includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Z Q = 50 [1, t r = 3 ns, tf = 3 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 

FIGURE 1. LOAD CIRCUIT AND VOLTAGE WAVEFORMS 



Texas ^ 
Instruments 



> 

Q. 

< 



O 



O 
CO 

o 

o 
c 

w 
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54AC11032, 74AC11032 
QUADRUPLE 2 INPUT POSITIVE OR GATES 

02957, JULY 1987-REVISED OCTOBER 1987 



New Flow-Through Architecture to Optimize 
PCB Layout 

Center-Pin Vcc and GNO Configurations to 
Minimize High-Speed Switching Noise 

EPIC"' (Enhanced-Performance Implanted 
CMOS) 1-pm Process 

• 500-mA Typical Latch-Up Immunity at 
125°C 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300- mil 
DIPs 

description 

These devices contain four independent 2-input 
OR gates. They pe rform the Boolean functions 
Y=A + BorY = A«B in positive logic. 

The 54AC1 1032 is characterized for operation 
over the full military temperature range of 
-55°C to 125°C. The 74AC11032 is 
characterized for operation from -40°C to 
85 °C. 



54AC11032 . . . J PACKAGE 
74AC11032 . . . D OR N PACKAGE 



iaC 
iyL" 

2YL" 

gndL" 
gndC 

3YC 
4YC 
4BC 



(TOP VIEW) 
15 



D1B 

Dvcc 
Dv C c 

D3A 
D3B 
I)4A 



54AC11032 . . . FK PACKAGE 
(TOP VIEW) 

(J U 
m o a o < 
cm > z > CO 

I 1 1 F I 1 1 I I I 



2A ]4 
1B ]5 
NC ]6 
1A ]7 
1Y ]8 



3 2 1 20 19 



9 10 11 12 13 
i-i r-ir-ii-ir-i 



18[ 3B 
17 [ 4A 
16 [ NC 
15[ 4B 
14[ 4Y 



FUNCTION TABLE leach gate) 







INPUTS 


OUTPUT 
Y 


A B 


H X 
X H 


H 
H 


L L 


L 



>- Q U Q > 

z z z n 



NC — No internal connection 



logic diagram (positive logic) 

=0 



1A 
IB - 



1Y 



logic symbol t 




!2L 1Y 



2A - 
2B - 

3A 



131 , 



4B- 



CO 

'5 

1 

o 



v 
u 
c 

CD 
> 

■o 

< 



— !72 



4Y 



T This symbol is in accordance with ANSI/IEEE Std 91-1984 and 

IEC Publication 617-12. 
Pin numbers shown are for D, J, and N packages. 
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54AC11032, 74AC11032 

QUADRUPLE 2 INPUT POSITIVE OR GATES 




absolute maximum ratings over operating free-air temperature range (unless otherwise noted) t 

Supply voltage, Vcc -0.5 V to 7 V 

Input voltage, V| (see Note 1) -0.5 V to Vcc + - 5 v 

Output voltage, Vo (see Note 1) -0.5 V to Vcc + 0.5 V 

Input clamp current, l|K (V| < or V| > Vcc) ±20 mA 

Output clamp current, lOK (Vo < or Vo > Vcc) ±50 mA 

Continuous output current, lo (Vo = to Vcc> ±50 mA 

Continuous current through Vcc or GND pins ±100 mA 

Storage temperature range -65°C to 150°C 

T Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings 
only, and functional operation of the device at these or any other conditions beyond those indicated under "recommended operating 
conditions" is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

recommended operating conditions 





54AC 11032 


74AC11032 


UNIT 


MIN NOM MAX 


MIN NOM MAX 


Vcc Supply voltage (see Note 2} 


3 5 5.5 


3 5 5.5 


V 


V|h High-level input voltage 


v cc = 3 v 


2.1 


2.1 


V 


V cc = 4.5 V 


3.15 


3.15 


V CC - 5.5 V 


3.85 


3.85 


V|[_ Low-level input voltage 


V CC = 3 V 


0.9 


0.9 


V 


V CC = 4.6 V 


1.35 


1.35 


V C c = 5.5 V 


1.65 


1.65 


Iqh High-level output current 


V CC = 3 V 


-4 


-4 


mA 


V C C = 4.5 V 


-24 


-24 


V CC = 5.5 V 


-24 


-24 


'OL Low-level output current 


V CC = 3 V 


12 


12 


mA 


V CC = 4.5 V 


24 


24 


V C c = 5.5 V 


24 


24 


V| Input voltage 


V CC 


V CC 


V 


Vo Output voltage 


V C c 


V CC 


V 


At/ A v Input transition rise or fall rate 


10 


10 


ns/V 


Operating free-air temperature 


-55 125 


-40 85 


°C 



> 

CL 

< 

0) 
3 

o 

CD 
Q. 

o 

m 
o 

to 

o 

o 
c 
J* 

(0 



No electrical or switching characteristics are specified at Vcc < 3 V. Operation between 2 V and 3 V is not recommended, 
but within that range a device output will maintain a previously established logic state. 
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54AC1 1032, 74AC1 1032 



electrical characteristics over r 
noted) 



I free-air 



range (unless otherwise 



PARAMETER 


TEST CONDITIONS 


v cc 


T A - 26 °C 


54AC11032 


74AC11032 


UNIT 


MIN TYP MAX 


MIN MAX 


MIN MAX 


V H 


l 0H = -50 


3 V 


2.9 


2.9 


2.9 


V 


4.5 V 


4.4 


4.4 


4.4 


5.5 V 


5.4 


5.4 


5.4 


lOH = -4 mA 


3 V 


2.58 


2.4 


2.48 


lOH = -24 mA 


4.5 V 


3.94 


3.7 


3.8 


56 V 


_4 ; 94 


_tz 


_4jS 




lOH = - 50 mA T 


5.5 V 




3.85 




l 0H » -76 mA' 


5.5 V 






3.85 


vol 


l L = 50 |iA 


3 V 


0.1 


0.1 


0.1 


V 


4.5 V 


0.1 


0.1 


0.1 


5.5 V 


0.1 


0.1 


0.1 


lOL = '2 mA 


3 V 


0.36 


0.5 


0.44 


lOL f. 24 mA 


4.5 V 


0.36 


0.5 


0.44 


5.5 V 


0.36 


0.5 


0.44 


lOL = 50 mA ' 


5.5 V 




1 65 




IqL = 75 mA' 


5.5 V 






1.65 


ii 


V| - V C c or GND 


5.5 V 


±0.1 


i 1 


±1 


/.A 


ice 


V| = V CC or GND, l = 


5.5 V 


4 


80 


40 


„A 


C| 


V| = V C C or GND 


5 V 


3.5 






pF 



+■" 

"5 

o 



O 
H 

o 

® 
O 

c 

A3 

> 

< 



'Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 



switching characteristics over recommended 
noted) (see Figure 1) 



operating free-air temperature range (unless otherwise 



PARAMETER 


FROM 


TO 


vcc 


T A 


- 25 


°c 


54AC11032 


74AC 11032 


UNIT 


(INPUTI 


[OUTPUT) 


RANGE 


MIN 


TYP 


MAX 


MIN MAX 


MIN MAX 


«PLH 






3.3 ±0.3 V 


1 .5 


6.3 


8.7 


1.5 


10.7 


1.5 


9.7 




A or B 


Y 


5 ±0.5 V 


1 




6.2 


1 .5 




1 .5 


6.7 


ns 


'PHL 


3.3 ±0.3 V 


1.5 


5.4 


7.4 


1 .5 






8 






5 ±0.5 V 


1 


3.8 


5.5 


1.5 


6.3 


s 


5.9 





operating characteristics, Vcc = 5 V, Ta - 25 °C 



PARAMETER 


TEST CONDITIONS 


TYP 


UNIT 


C pci Power dissipation capacitance per gate 


C L = 50 pF. f = 1 MHz 


24 
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54AC11032. 74AC11032 

QUADRUPLE 2 INPUT POSITIVE OR GATES 



FROM OUTPUT 
UNDER TEST 



1 


1 




C|_ - 50 pF — 




500 : 


(See Note A) 




J 









LOAD CIRCUIT 



INPUT 
ISee Note 



k-«PLH-»| 



50% V C C 



•/ — 1 — v 

/50%V CC | \5 



50% V CC 



|«-tpHL-H 

PROPAGATION DELAY TIMES 



-v C c 

-0 

-V H 

-vol 



NOTES: A. C\_ includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, 2 Q = 50 tl, t r = 3 ns, tf = 3 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 

FIGURE 1. LOAD CIRCUIT AND VOLTAGE WAVEFORMS 
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54ACT11032, 74ACT1 1032 
QUADRUPLE 2 INPUT POSITIVE OR GATES 



D2957, JULY 1 987 — REVISED OCTOBER 1987 



► Inputs are TTL-Voltage Compatible 

» New Flow-Through Architecture to Optimize 
PCB Layout 

Center-Pin Vcc and GND Configurations to 
Minimize High-Speed Switching Noise 

• EPIC" (Enhanced-Performance Implanted 
CMOS) 1-fim Process 

• 500-mA Typical Latch-Up Immunity at 
125°C 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mii 
DIPs 

description 

These devices contain four independent 2-input 
OR gates. They pe rform the Boolean functions 
Y = A + BorY = A"-B positive logic. 

The 54ACT1 1032 is characterized for operation 
over the full military temperature range of 
-55°C to 125°C. The 74ACT11032 is 
characterized for operation from -40°C to 
85°C. 

logic symbol? 



1A- 
1B 
2A- 
2B- 
3A- 



111 


>1 


121 


116] 






1151 








(31 


1141 








1111 




(61 


(101 








191 








!» 


181 















'This symbol is in accordance with ANSI/IEEE Std 91-1984 and 

IEC Publication 617-12. 
Pin numbers shown are for D, J, and N [ 



54ACT11032 ... J PACKAGE 
74ACT11032 D OR N PACKAGE 
(TOP VIEW) 



1AQl Uisn 1B 
1YC2 15p 2A 
2YC 3 
GNDC 4 

gndC 5 

3Y[ 6 
4Y[ 7 
4BC 8 



14 ] 2B 

13 ] v C c 

12 "2 v cc 

n]3A 
10 D 3B 
9 D 4A 



54ACT11032 . . . FK PACKAGE 
(TOP VIEW) 

O O 
m O U O < 
cm > Z > CO 
I 1 1 1 1 1 1 1 1 I 



2A 
1B 
NC 
1A 
1Y 



3 2 1 20 19 



)4 

3* 

)6 
]8 



9 10 11 12 13 

nnnnn 



18[ 3B 

17[ 4A 

16[ NC 

1S[ 4B 

14 [ 4Y 



2§5 



NC — No internal connection 



logic diagram (positive logic) 



IB - 
2A - 

2B - 
3A - 
3B - 
4A - 



FUNCTION TABLE (each gate) 



INPUTS 


OUTPUT 
V 


A B 


H X 


H 


X H 


H 


L L 


L 



vt 

"5 
o 

O 
CO 

o 



0) 

o 
c 

(0 

> 
-o 

< 
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54ACT 11032, 74ACT11032 

QUADRUPLE 2 INPUT POSITIVE OR GATES 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) t 

Supply voltage, V C C -0.5 V to 7 V 

Input voltage, V| (see Note 1) -0.5 V to Vcc + 0.5 V 

Output voltage, Vfj (see Note 1) -0.5 V to Vcc + 5 V 

Input clamp current, I|k (V| < or V| > Vcc) ±20 mA 

Output clamp current, Iok < v O < or Vo > Vccl ±50 mA 

Continuous output current, lo (Vo = to Vcd ± 50 mA 

Continuous current through Vqc or GND pins ±100 mA 

I temperature range - 65°C to 1 50°C 




t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings 
only, and functional operation of the device at these or any other conditions beyond those indicated under "recommended operating 
conditions" is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

recommended operating conditions 









54ACT11032 


74ACT11032 


UNIT 








MIN 


MAX 


MIN 


MAX 


vcc 


Supply voltage 




4.5 


5.5 


4.5 


5.5 


V 


V|H 


High-level input voltage 




2 


2 


V 


VlL 


Low-level input voltage 




0.8 


0.8 


V 


lOH 


High-level output current 




-24 


-24 


mA 


lOL 


Low-level output current 





24 


24 


mA 


V| 


Input voltage 







vcc 





vcc 


V 


V0 


Output voltage 







vcc 





vcc 


V 


At/Av 


Input transition rise or fall rate 







10 





10 


ns/V 


T A 


Operating free-air temperature 




-55 


125 


-40 85 


»C 



O electrical characteristics over recommended operating free-air temperature range (unless otherwise 
CO noted) 



PARAMETER 


TEST CONDITIONS 


vcc 


T A - 2B°C 


54ACT11032 


74ACT11032 


UNIT 


MIN TYP MAX 


MIN MAX 


MIN MAX 


V H 


lOH " -50/iA 


4.5 V 


4.4 


4.4 


4.4 


V 


5.5 V 


5.4 


5.4 


5.4 


lOH = - 24 mA 


4.5 V 


3.94 


3.7 


3.8 


5.5 V 


4.94 


4.7 


4.8 


lOH = - 50 mA T 


5.5 V 




3.85 




'OH = -76 mA* 


5.5 V 






3.85 


vol 


l L = 50 mA 


4.5 V 


0.1 


0.1 


0.1 


V 


5.5 V 


0.1 


0.1 


0.1 


lOL = 24 mA 


4.5 V 


0.36 


0.5 


0.44 


5.5 V 


0.36 


0.5 


0.44 


lOL = 50 mA* 


5.5 V 




1.65 




Iql ■ '5 mA' 


5.5 V 






1.65 


ii 


V| = V c c or GND 


5.5 V 


±0.1 


± 1 


± 1 


/"A 


ice 


V| = V C c ° r GND - '0 = 


5.5 V 


4 


80 


40 


„A 


aJCc' 


One input at 3.4 V, 

Other inputs at GND or Vcc 


5.5 V 


0.9 


1 


1 


mA 


C| 


V| - V C c 0' GND 


5 V 


3.5 






pF 



*Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 

5 This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than V or Vcc- 
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54ACT11032, 74ACT11032 
QUADRUPLE 2 INPUT POSITIVE OR GATES 



switching characteristics, Vcc = 5 V ±0.5 V (see Figure 1) 



PARAMETER 


FROM 


TO 


TA 


- 25 


°C 


54ACT11032 


74ACT1 1032 


UNIT 


(INPUTl 


(OUTPUTI 


MIN 


TYP 


MAX 


MIN MAX 


MIN MAX 


tPLH 


A or B 


Y 


1.5 


6.2 


8.1 


1.5 9.6 


1.5 9 




tPHL 


1.6 


4.9 


7.4 


1.5 8.4 


1.5 8 


ns 



operating characteristics, Vcc = 5 V, Ta = 25 °C 



PARAMETER 


TEST CONDITIONS 


TYP 


UNIT 


C pt j Power dissipation capacitance per gate 


C L = 50 pF, f = 1 MHz 


25 


pF 



PARAMETER MEASUREMENT INFORMATION 



UNDER TEST 



C L - 50 pF - 
(See Note A)' 




H-'PHL-H 



PROPAGATION DELAY TIMES 

A. Cl includes probe and jig capacitance. 

B. input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, 2 Q = 

C. The outputs are measured one at a time with one input transition per measurement. 



W 
+-• 

"5 
o 

O 
CO 

O 

O 
~o 

0) 

o 
c 

(0 

> 
-o 

< 



50 a, t r = 3 ns, tf = 3 ns. 



FIGURE 1. LOAD CIRCUIT AND VOLTAGE WAVEFORMS 
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54AC11074, 74AC11074 
DUAL D-TYPE POSITIVE EDGE-TRIGGERED 
FLIP-FLOPS WITH CLEAR AND PRESET 

D2957. DECEMBER 1986-REVISED MARCH 1987 



New Flow-Through I 
PCB Layout 

Center-Pin Vcc and GND Configurations to 
Minimize High-Speed Switching Noise 

EPIC* (Enhanced Performance Implanted 
CMOS) 1-fim Process 

500-mA Typical Latch-Up Immunity at 
125°C 

Package Options Include Plastic "Small 
Outline" Packages. Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 



description 

These devices contain two independent D-type 
positive-edge-triggered flip-flops. A low level at 
the Preset or Clear input sets or resets the 
outputs regardless of the levels of the other 
inputs. When Preset and Clear are inactive 
(high), data at the D input meeting the setup time 
requirements are transferred to the outputs on 
the low-to-high transition of the clock pulse. 
Clock triggering occurs at a voltage level and is 
not directly related to the rise time of the clock 
pulse. Following the hold time interval, data at 
the D input may be changed without affecting 
the levels at the outputs. 

The 54AC1 1074 is characterized for operation 
over the full military temperature range of 
-55°C to 125°C. The 74AC11074 is 
characterized for operation from -40°C to 
85 °C. 



FUNCTION TABLE 



INPUTS 


OUTPUTS 


PRE 


CLR 


CLK 


D 


Q Q 


L 


H 


X 


X 


H L 


H 


L 


X 


X 


L H 


L 


I 


X 


X 


Hi H' 


H 


H 


t 


H 


H L 


H 


H 


T 


L 


L H 


H 


H 


L 


X 





1 This configuration is nonstable; that is, it 
will not persist when either Preset or Clear 
returns to its inactive (high level). 



B4AC11074 ... J PACKAGE 
74AC11074 . . . D OR N PACKAGE 
(TOP VIEW) 



1 PRE £ 

10. C 
ioC 

GND Z 
2Q Z 
2QC 

2 PRE Z 



2 13 



2 1 CLK 
□ 1D_ 

3 1CLR 

]vcc 

3 2CLR 
] 2D 
] 2CLK 



54AC11074 . . . FK PACKAGE 
(TOP VIEWI 

Q lO <-> U|u 



1 CLK 


)< 


NC 


Is 


1 PRE 




NC 




1Q 


]8 



3 2 1 20 19 



,4[ 



11 12 13 

r~inn 



ID q o a a 

NC — No internal connection 



18[ 2D 
1 7 C NC 
16[ 2CLK 
15[ NC 
2PRE 



logic symbol* 



1CLK ■ 

id! 

1C 

2 PRE ■ 
2CLK ' 

2CLR - 



HI r^ 

(14) 


S 

>C1 

1D 

R 


(131 


H2)r^ 
17) ^ 




(8) 




(91 


1101,^ 





*This symbol is in accordance with ANSI/IEEE Std 91-1984 and 

IEC Publication 617-12. 
Pin numbers shown are for D, J, and N packages. 



EPIC is a trademark of Texas Instruments Incorporated 



PRODUCTION DATA documents contain information — Copyright © 1986, Texas Instruments Incorporated 

n date. Products conform to ^ 
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54AC11074, 74AC11074 

DUAL D-TYPE POSITIVE-EDGE-TRIGGERED 

FLIP-FLOPS WITH CLEAR AND PRESET 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) t 

Supply voltage, Vcc -0.5 V to 7 V 

Input voltage, V| (see Note 1) -0.5 V to VrjC + 0.5 V 

Output voltage, Vo (see Note 1) -0.5 V to Vcc + 05 V 

Input clamp current, l|K (V| < or V| > Vcc> ±20 mA 

Output clamp current, IrjK ( v O < or Vo > Vcc) + 50 mA 

Continuous output current, lo (Vo = to Vcc) ±50 mA 

Continuous current through Vcc or GND pins +100 mA 

Storage temperature range -65°Cto150°C 

^Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings 
only and functional operation of the device at these or any other conditions beyond those indicated under "recommended operating 
conditions" is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1 : The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 



recommended operating conditions 





54AC11074 


74AC11074 


UNIT 


MIN NOM MAX 


MIN NOM MAX 


Vfjc Supply voltage (see Note 2) 


3 5 5.5 


3 5 5.5 


V 


V|h High-level input voltage 


V C C = 3 V 


2.1 


2.1 


V 


Vcc = 4 5 v 


3.15 


3.15 


V C C = 5.5 V 


3.85 


3.85 


V|(_ Low-level input voltage 


V CC = 3 V 


0.9 


0.9 


V 


V CC - 4 -5 V 


1.35 


1.35 


V C C = 5.5 V 


1.65 


1 .65 


'OH High-level output current 


V C c = 3 V 


-4 


-4 


mA 


Vcc - 4 - 5 V 


-24 


-24 


Vcc = 5.5 V 


-24 


-24 


Iql Low-level output current 


Vcc = 3 V 


1 2 


12 


mA 


V C c = 4 -5 V 


24 


24 


V C C = 5.5 V 


24 


24 


V| Input voltage 


V CC 


V CC 


V 


Vo Output voltage 


V CC 


V CC 


V 


At/Av Input transition rise or fall rate 


10 


10 


ns/V 


T A Operating free-air temperature 


-55 125 


-40 85 


•C 



> 

CL 
< 
03 
3 
O 
(D 
Q. 



o 

CO 

o 

o 



NOTE 2: No electrical or switching characteristics are specified at Vqc < 3 V. Operation between 2 V and 3 V is not recommended, 
but within that range, a device output will maintain a previously established logic state. 



54AC11074, 74AC11074 
DUAL D TYPE POSITIVE-EDGE TRIGGERED 
FLIP FLOPS WITH CLEAR AND PRESET 



electrical characteristics over recommended operating free-air temperature range (unless 
noted) 



PARAMETER 


TEST CONDITIONS 


vcc 


T A - 25 °C 


54AC11074 


74AC11074 


UNIT 


NUN TYP MAX 


MIN MAX 


MIN MAX 


V H 


'OH = -50 ^A 


3 V 


2.9 


2.9 


2.9 


V 


4.5 V 


4.4 


4.4 


4.4 


5.5 V 


5.4 


5.4 


5.4 


'OH = ~ 4 mA 


3 V 


2.58 


2.4 


2.48 


Iqh — 24 mA 


4.6 V 


3.94 


3.7 


3.8 


5.5 V 






4.8 






4.94 


4.7 




lOH = - 50 mA* 


5.5 V 




3.85 




lOH = - 75 mA* 


5.5 V 






3.85 


vol 


l L = 50 iiA 


3 V 


0.1 


0.1 


0.1 


V 


4.6 V 


0.1 


0.1 


0.1 


5.5 V 


0.1 


0.1 


0.1 


\Ql = 12 mA 


3 V 


0.36 


0.5 


0.44 


'OL = 24 mA 


4.5 V 


0.36 


0.5 


0.44 


5.5 V 


0.36 


0.5 


0.44 


'OL = 50 mA"t 


5.5 V 




1.65 




lOL = 75 mA* 


5.5 V 






1.65 


li 


V| = V cc or GND 


5.5 V 


±0.1 


±1 


±1 


(■A 


ice 


V| = Vcc or GND - io = 


5.5 V 


4 


80 


40 


fA 


q 


V| = V C c or GND 


5 V 


3.5 






pF 



T Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 

timing requirements (see Figure 1) 





vcc 

RANGE 


T A -25°C 


54AC11074 


74AC11074 


UNIT 


MIN MAX 


MIN MAX 


MIN MAX 


f clock Clock frequency 


3.3 ±0.3 V 


100 


100 


100 


MHz 


5 ±0.5 V 


125 


125 


125 


t w Pulse duration 


PRE or CLR low 


3.3 ±0.3 V 


4 


4 


4 


ns 


5 ±0.5 V 


4 


4 


4 


CLK low or 
CLK high 


3.3 ±0.3 V 


5 


5 


5 


5 ±0.5 V 


4 


4 


4 


Setup time data 

tsu 

before CLKT 


Data high 
or low 


3.3 ±0.3 V 


5 


5 


5 


ns 


5 ±0.5 V 


3.5 


3.5 


3.5 


PRE or CLR 
inactive 


3.3 ±0.3 V 


1 


1 


1 


5 ±0.5 V 


1 


1 


1 


t h Hold time data after CLKT 


3.3 ±0.3 V 











ns 


5 !. 0.5 V 












o 

T3 
<D 
O 

c 

CO 

> 

< 
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54AC11074, 74AC11074 

DUAL D-TYPE POSITIVE EDGE-TRIGGERED 

FLIP FLOPS WITH CLEAR AND PRESET 



characteristics (see Figure 1) 



PARAMETER 


FROM 
(INPUT) 


TO 
IOUTPUTI 


vcc 

RANGE 


T fl - 25 °C 


54AC11074 


74AC 11074 


UNIT 


MIN TYP MAX 


MIN MAX 


MIN MAX 


f max 






3.3 ±0.3 V 


100 125 


100 


100 


MHz 


5 ±0.5 V 


125 150 


125 


125 


'PLH 


PRE 

Of 

cn? 


Q or Q 


3.3 ±0.3 V 


1.5 5.8 9.3 


1.5 10.5 


1.5 10 


ns 


5 ±0.5 V 


1.5 4.2 6.6 


1.5 7.5 


1.5 7.1 


<PHL 


3.3 ±0.3 V 


1.5 6.5 11.4 


1.5 12.9 


1.5 1 2.2 


5 ±0.5 V 


1.5 4.7 8.2 


1.5 9.6 


1.5 9 


'PLH 


CLK 


Q or Q 


3.3 ±0.3 V 


1.5 7.7 10.5 


1.5 12.1 


1.5 11.3 


ns 


5 ±0.5 V 


1.5 5.4 7.5 


1.5 8.7 


1.5 8.2 


tPHL 


3.3 ±0.3 V 


1.5 7.3 9.7 


1.5 113 


1.5 106 


5 ±0.5 V 


1.5 5 6.9 


1.5 8 


1.5 7.5 



operating characteristics, Vcc - 5 V, Ta ~ 25 °C 



PARAMETER 


TEST CONDITIONS 


TYP 


UNIT 




er dissipation capacitance per flip-flop 


c L = 


50 pF, f = 1 MHz 


30 


pF 
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54AC11074, 74AC11074 
DUAL D TYPE POSITIVE-EDGE-TRIGGERED 
FLIP FLOPS WITH CLEAR AND PRESET 



PARAMETER MEASUREMENT INFORMATION 



TIMING INPUT 
(See Note Bl 



FROM OUTPUT 
UNDER TEST 



C U - 50 pF _L 
(See Note Al ' 



-Jt50% \ 

A \ 



v cc 



<su-»| \*- 

l k-«h-H 

1/ \1 v " 

DATA INPUT 50%-/ \sO% 



Y \ 



LOAD CIRCUIT 



SETUP AND HOLD TIMES 



V CC 



HIGH-LEVEL 
INPUT 



LOW-LEVEL 
INPUT 



+ 50% V50 

H — '« — H 

\50% /50 



PULSE DURATION 



-v cc 

-0 

-vcc 




OUT-OF-PHASE 
OUTPUT 



PROPAGATION DELAY TIMES 



NOTES: A. C|_ includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Z Q * 
For testing pulse duration: t r = 1 to 3 ns, tf = 1 to 3 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 



50 n, t r = 3 ns, tf = 3 ns. 



CO 
+■> 

■5 

o 

O 

(/> 
O 

o 

TJ 
«P 
O 

c 



FIGURE 1. LOAD CIRCUIT AND VOLTAGE WAVEFORMS 
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54ACT11074, 74ACT11074 
DUAL D TYPE POSITIVE-EDGE TRIGGERED 
FLIP-FLOPS WITH CLEAR AND PRESET 

D2957. DECEMBER 1 986— REVISED MARCH 1987 



• Inputs are TTL-Voltage Compatible 

• New Flow-Through Architecture to Optimize 
PCB Layout 

Center-Pin Vcc and GND Configurations to 
Minimize High-Speed Switching Noise 

EPIC™ (Enhanced-Performance Implanted 
CMOS) 1-jim Process 

500-mA Typical Latch-Up Immunity at 
125°C 

Package Options Include Plastic "Small 
Outline" Packages. Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 



54ACT1 1 074 ... J PACKAGE 
74ACT11074 . . . D OR N PACKAGE 



1PRE Z 


1 Ut4 


] 1 CLK 


l.QC 


2 13 


DID 


13 C 


3 12 


] 1CLR 


GND Z 


4 11 


Dv C c 


2QC 


5 10 


3 2CLR 


2QC 


6 9 


3 2D 


2 PRE C 


7 8 


"2 2CLK 



54ACT11074 . . . FK PACKAGE 
(TOP VIEW) 

E oE 

— .- z > t\i 



description 



These devices contain two independent D-type 
positive-edge-triggered flip-flops. A low level at 
the Preset or Clear input sets or resets the 
outputs regardless of the levels of the other 
inputs. When Preset and Clear are inactive 
(high), data at the D input meeting the setup time 
requirements are transferred to the outputs on 
the low-to-high transition of the clock pulse. 
Clock triggering occurs at a voltage level and is 
not directly related to the rise time of the clock 
pulse. Following the hold time interval, data at 
the D input may be changed without affecting 
the levels at the outputs. 

The 54ACT1 1074 is characterized for operation 
over the full military temperature range of 
-55°C to 125°C. The 74ACT11074 is 
characterized for operation from -40°C to 
85°C. 

FUNCTION TABLE 



1 CLK 
NC 

1 PRE ]6 
NC ]7 
1Q ]E 



3 2 1 20 19 



9 10 11 12 13 

nnnnn 



18[ 2D 
17[ NC 
16[ 2CLK 
15[ NC 
14 [ 2PRE 



la 



a o ia a 

Z Z CM (N 



NC — No internal connection 



logic symbol* 



1PRE ; 
1CLK •' 

1CLR - 
2PRE ■ 
2CLK - 

2CLR - 



HI r-^ 




(14) 


s 

>C1 

ID 

R 


(13) 




(7) ^ 




(81 




191 







25 



INPUTS 


OUTPUTS 


*This symbol is in accordance with ANSI/IEEE Std 
IEC Publication 617-12. 


PRE 


CLR 


CLK 


D 


Q 


a 


L 


H 


X 


X 


H 


L 


Pin numbers shown are for D, J, and N packages. 


H 


L 


X 


X 


L 


H 




L 


E 


X 


X 


«t 


Ht 




H 


H 


T 


H 


H 


L 




H 


H 


T 


L 


L 


H 




H 


H 


L 


X 


O-o 


Qo 





o 
■o 

0) 

o 
c 

(0 

> 
■o 

< 



TThis configuration is nonstable; that is, it will 
not persist when either Preset or Clear returns 
to its inactive (high level). 



EPIC is a trademark of Texas Instruments Incorporated 



PRODUCTION DATA documents contain information ■ . Copyright © 1 986, Texas Instruments Incorporated 

current as of publication date. Products conform to JFjJj 

specifications per the terms of Texas Instruments I fTVAC - 

2SMa 5S*f ffsEWT - Instruments 289 



54ACT11074, 74ACT11074 

DUAL D TYPE POSITIVE-EDGE-TRIGGERED 

FLIP-FLOPS WITH CLEAR AND PRESET 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) t 

Supply voltage, VfjC -0.5 V to 7 V 

Input voltage, V| (see Note 1) -0.5 V to Vcc+0.5 V 

Output voltage, Vrj (see Note 1) -0.5 V to Vcc + 0.5 V 

Input clamp current, l|« ( v l < or V| > Vcc) ±20 mA 

Output clamp current, IfjK (Vo < or Vo > Vcc) ±50 mA 

Continuous output current, lo (Vo = to Vcc) ±50 mA 

Continuous current through Vcc or GND pins ±100 mA 

Storage temperature range -65°Cto150°C 

T Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings 
only and functional operation of the device at these or any other conditions beyond those indicated under "recommended operating 
conditions" is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

recommended operating conditions 









54ACT11074 


74ACT1 1074 


UNIT 








MIN MAX 


MIN 


MAX 


vcc 


Supply voltage 


■ " 


4.5 


5.5 


4.5 


5.5 


v 


V|H 


High-level input voltage 




2 


2 


V 


VlL 


Low-level input voltage 




0.8 


0.8 


V 


'OH 


High-level output current 




-24 


-24 


mA 


lOL 


Low-level output current 




24 


24 


mA 


V| 


Input voltage 







vcc 





vcc 


V 


vo 


Output voltage 







vcc 





vcc 


V 


At/Av 


Input transition rise or fall rate 







10 





10 


ns/V 


T A 


Operating free-air temperature 




-55 


125 


-40 


85 


°C 



> 

Q. 

< 

ai 

D 
O 
CD 
Q. 



O electrical i 
CO noted) 



1 operating free-air temperature range (unless otherwise 



PARAMETER 


TEST CONDITIONS 


Vcc 


T A - 25 °C 


54ACT11074 


74ACT11074 


UNIT 


MIN TYP MAX 


MIN MAX 


MIN MAX 


VOH 


'OH = - 50 /iA 


4.5 V 


4.4 


4.4 


4.4 


V 


5.5 V 


5.4 


5.4 


5.4 


lOH = - 24 mA 


4.5 V 


3.94 


3.7 


3.8 


5.5 V 


4.94 


4.7 


4.8 


lOH = - 50 mA 1 


5.5 V 




3.85 




'OH = - 75 mA * 


5.5 V 






3.85 


vol 


lOL = 50 *A 


4.5 V 


0.1 


0.1 


0.1 


V 


5.5 V 


0.1 


0.1 


0.1 


'OL = 24 mA 


4.5 V 


0.36 


0.5 


0.44 


5 5V 


0.36 


0.5 


0.44 


'OL = 50 mA* 


5.5 V 




1.65 




lOL - 75 mA* 


5.5 V 






1.65 


h 


V| = Vcc ° r G ND 


5.5 V 


±0.1 


± 1 


± 1 


mA 


ice 


v l = Vcc °' GND, Irj = 


5.5 V 


4 


80 


40 


nA 


Alcc S 


One input at 3.4 V, 

Other inputs at GND or Vcc 


6.5 V 


0.9 


1 


1 


mA 


Ci 


V| = V C C or GND 


5 V 


3.5 






pF 



o 
5> 



*Not more than one output should be tested at a time and the duration of the test should not exceed 10 ms. 

^ This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than V or Vcc- 
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54ACT11074, 74ACT11074 
DUAL D TYPE POSITIVE EDGE TRIGGERED 
FLIP-FLOPS WITH CLEAR AND PRESET 



timing requirements, Vcc - 5 V ±0.5 V (see Figure 1) 





T A - 25 °C 


54ACT11074 


74ACT11074 


UNIT 


MIN MAX 


MIN MAX 


MIN MAX 


'clock Clock frequency 


100 


100 


100 


MHz 


t w Pulse duration 


PRE or CTR low 


5 


5 


5 


ns 


CLK low or CLK high 


5 


5 


5 


t su Setup time data before CLKT 


Data high or low 


4.5 


4.5 


4.6 


ns 


PRE or CLR inactive 


2 


2 


2 


t n Hold time data after CLKT 











ns 



switching characteristics, Vcc " 5 V ±0.5 V (see Figure 1) 



PARAMETER 


FROM 


TO 


T A 


- 25 


°C 


54ACT11074 


74ACT11074 


UNIT 


(INPUTI 


(OUTPUT) 


MIN 


TYP 


MAX 


MIN 


MAX 


MIN MAX 


'max 






100 


125 




100 


100 


MHz 


tPLH 


PRE or CTR 


Q or Q 


1.5 


5.7 


8.9 


1.5 


10.1 


1.5 


9.6 


ns 


tPHL 


1.5 


6.6 


11.3 


1.5 


13.3 


1.5 


12.5 


<PLH 


CLK 


Q or Q 


1 .5 


6 


8.5 


1.5 


10 


1.5 


9.4 


ns 


'PHL 


1.5 


5.7 


8 


1.5 


9.4 


1.5 


8.8 



operating characteristics, Vcc = 5 V, Ta = 25 °C 



TEST CONDITIONS 



C d Power dissipation capacitance per flip-flop 



C L = 50 pF, 



f = 1 MHz 



30 
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54ACT11074. 74ACT11074 

DUAL D-TYPE POSITIVE EDGE TRIGGERED 

FLIP-FLOPS WITH CLEAR AND PRESET 



FROM OUTPUT 
UNDER TEST 



PARAMETER MEASUREMENT INFORMATION 



TIMING INPUT 
(See Note Bl 



C L - 50 pF . 
(See Note Al ' 



LOAD CIRCUIT 




SETUP AND HOLD TIMES 



HIGH-LEVEL 
INPUT 



LOW-LEVEL 
INPUT 



■/l.5V \l.5V 



3 V 



-0 
- 3 V 



1.5 V 
' o 



INPUT 
(See Note 



3 V 

1.5 V 






OUT OF PHASE 
OUTPUT 



PULSE DURATION 



PROPAGATION DELAY TIMES 



o 

i 

o 

NOTES: A. Cl includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Z = 50 D, t r = 3 ns, tf = 3 ns. 
For testing pulse duration: t r = 1 to 3 ns, tf = 1 to 3 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 



FIGURE 1. LOAD CIRCUIT AND VOLTAGE WAVEFORMS 
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54AC11109, 74AC11 109 
DUAL J K POSITIVE EDGE TRIGGERED 
FLIP-FLOPS WITH CLEAR AND PRESET 



D2957, MARCH 1967 



New Flow-Through Architecture to Optimize 
PCB Layout 

Center-Pin Vcc and Q ND Configurations to 
Minimize High-Speed Switching Noise 

EPIC™ (Enhanced-Performance Implanted 
CMOS) 1-^m Process 

500-mA Typical Latch-Up Immunity at 
125°C 

Package Options Include Plastic "Small 
Outline" Packages. Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 



description 



These devices contain two independent J-K 
positive-edge-triggered flip-flops. A low level at 
the Preset or Clear inputs sets or resets the 
outputs regardless of the levels of the other 
inputs. When Preset and_ Clear are inactive 
(high), data at the J and K inputs meeting the 
setup time requirements are transferred to the 
outputs on the positive-going edge of the clock 
pulse. Clock triggering occurs at a voltage level 
and is not directly related to the rise time of the 
clock pulse. Following the hold time interval, 
data at the J and K inputs may be changed 
without affecting the levels at the outputs. 
These versatile flip-flops can perform as toggle 
flip-flops by grounding K and tying J high. They 
also can perform as D-type flip-flops by tying the 
J and K inputs together. 

The 54AC1 1 109 is characterized for operation 
over the full military temperature range of 
-55°C to 125°C. The 74AC11109 is 
characterized for operation from -40°C to 
85°C. 



54AC11109 ... J PACKAGE 
74AC11109 . . . D OR N PACKAGE 
(TOP VIEWI 



1 PRE C 
1Q [2 
1Q [3 

GND C 1 
25 [5 
20. C 6 

2PRE C 7 

2CLK C 8 



1CLK 
15p 1K 
14 3 1J 
13 3 1CLR 
12 II VCC 
11 3 2CLR 
10 3 2J 
9\ 3 2K 



54AC11109 . . . FK PACKAGE 
ITOP VIEWI 



Id o SB 

>- Z > CM 



1K ]4 

1 CLK ]5 

NC ]6 

1 PRE ]? 

1Q ]8 



l_J LJ LJ l_l LJ 

3 2 1 20 19 



9 10 11 12 13 



18[ 2J 

»?[ 2K 

16[ NC 

15[ 2CLK 

14[ 2 PRE 



IO O O IO O 

t~ Z Z CM CM 
13 



NC-No internal connection 

logic symbol? 




*This symbol is in accordance with ANSI/IEEE Std 91-1984 and 

IEC Publication 617-12. 
Pin numbers shown are for D, J, and N packages. 



EPIC is a trademark of Texas Instruments Incorporated 



PRODUCTION DATA documents contain information m Copyright © 1967. Texas Instruments Incorporated 

currant ai of publication data. Products conform to — ■.T/4 

specifications per the terms of Texas Instruments iFXAS ^IT 
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54AC11109, 74AC11109 

DUAL J K POSITIVE EDGE TRIGGERED 

FLIP-FLOPS WITH CLEAR AND PRESET 



FUNCTION TABLE (each gatsl 



INPUTS 


OUTPUTS 


PRESET 


CLEAR 


CLOCK 


J 


K 


Q 5 


L 


H 


X 


X 


X 


H L 


H 


L 


X 


X 


X 


L H 


L 


L 


X 


X 


X 




H 


H 


t 


L 


L 


L H 


H 


H 


T 


H 


L 


TOGGLE 


H 


H 


t 


L 


H 


Qo Qo 


H 


H 


T 


H 


H 


H L 


H 


H 


L 


X 


X 


Qq 5o 




o 

i 

CO 

o 

™ 

o 
c 



t This configuration is nonstable; that is. it will not persist 
when either Preset or Clear returns to the inactive Ihighl 
level. 

absolute maximum ratings over operating free-air temperature range (unless otherwise 

Supply voltage, Vcc -0.5 V to 7 V 

Input voltage, V| (see Note 1) -0.5 V to Vcc + 0.5 V 

Output voltage, Vo (see Note 1) -0.5 V to Vcc + 0.5 V 

Input clamp current, l|K (V| < or V| > Vcc> ±2 ° mA 

Output clamp current, lOK (Vo < or Vo > Vcc) ±50 mA 

Continuous output current, lo (Vo = to Vcc) ±50 mA 

Continuous current through Vcc or GND P ins ±100 mA 

Storage temperature range -65°Cto150°C 

* Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings 
only and functional operation of the device at these or any other conditions beyond those indicated under "recommended operating 
conditions" is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1 : The input and output voltage ratings may be ( 



;d if the input and output current ratings are observed. 



recommended operating conditions 









54AC11109 


74AC11109 


UNIT 








MIN NOM MAX 


MIN NOM 


MAX 


vcc 


Supply voltage (see Note 2) 




3 


5 5.5 


3 5 


5.5 


V 






V C C - 3 V 


2.1 


2.1 




V|H 


High-level input voltage 


Vcc - 45 v 


3.15 




3.15 


V 






Vcc = 5.5 V 


3.85 




3.85 








V C C = 3 V 


0.9 


0.9 




VlL 


Low-level input voltage 


V CC = 4.5 V 


1.35 


1.35 


V 






V CC - 5.5 V 


1.65 


1.65 








V C C = 3 V 


-4 


-4 




'OH 


High-level output current 


Vcc = 4 5 V 


-24 


-24 


mA 






V CC = 5.5 V 


-24 


-24 








V C C = 3 V 


12 


12 




lOL 


Low-ievel output current 


v cc - 4.5 V 


24 


24 


mA 






V C C = 5.5 V 


24 


24 




V| 


Input voltage 







VCC 





VCC 


V 


v 


Output voltage 








VCC 





VCC 


V 


At/Av 


Input transition rise or fall rate 







10 





10 


ns/V 


Ta 


Operating free-air temperature 




-55 


125 


-40 


85 


°C 



NOTE 2: No electrical or switching characteristics are 
but within that range, a device output will 



at VCC < 3 V. Operation between 2 V and 3 V is not recommended, 
a previously established logic state. 
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54AC1 1 109, 74AC11 109 
DUAL J-K POSITIVE EDGE TRIGGERED 
FLIP-FLOPS WITH CLEAR AND PRESET 



electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 



PARAMETER 


TEST CONDITIONS 


VCC 


Ta = 25 "C 


D4AU1 1 1U3 


/4AO 1 1 1US 


UNIT 


■IIU TV D HI A v 

MIN 1 Tr MAX 


HIM fta A V 

MIN MAX 


MIIM MAX 


VOH 


l H = -50)iA 


3 V 


2.9 


2.9 


2.9 


V 


45 V 


If. 




Id 


55 V 




— 


5.4 


lOH = ~ 4 mA 


3 V 


— 

2.58 


— , 

2.4 


2.48 


lOH = - 24 mA 


45 V 


3.94 


3.7 


3.8 


5.5 V 


4.94 


4.7 


4.8 


|QH — bO mA 1 


5. 5 V 




3.85 




lQf-j = — 75 m A ^ 








3 85 


vol 




3 V 


0.1 


0.1 


0.1 


V 


l L - 50)iA 


4.5 V 


0.1 


0.1 


0.1 


5.5 V 


0.1 


0.1 


0.1 


l(X = 12 mA 


3 V 


0.36 


0.5 


0.44 


lOL = 24 mA 


4.5 V 


0.36 


0.5 


0.44 


5.5 V 


0.36 


0.5 


0.44 


lOL = 50 mA' 


5.5 V 




1.65 




l L = 75 mA' 


5.5 V 






1.65 


h 


V| = V CC or GND 


5.5 V 


±0.1 


± 1 


± 1 


M A 


'cc 


v l = V CC or GND - io = 


5.5 V 


4 


80 


40 


mA 




v l - V CC ° r GND 


5 V 


3.5 






pF 



'Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 



timing requirements (see Figure 1) 



PARAMETER 


V C C RANGE 


T A = 25°C 


54AC11109 


74AC11109 


UNIT 


MIN MAX 


MIN MAX 


MIN MAX 


f clock Clock frequency 


3.3 ± 0.3 V 


70 


70 


70 


MHz 


5 ± 0.5 V 


100 


100 


100 


t w Pulse duration 


PRE or CLR low 


3.3 ± 0.3 V 


5 


5 


5 


ns 


5 ± 0.5 V 


4 


5 


4 


CLK high or low 


3.3 ± 0.3 V 


7.2 


7.2 


7.2 


5 + 0.5 V 


5 


5 


5 


Setup time 

t« M 

su before CLK t 


Data high or low 


3.3 ± 0.3 V 


5.5 


5.5 


5.5 


ns 


5 i 0.5 V 


4.5 


4.5 


4.5 


PRE or CLR inactive 


3.3 ± 0.3 V 


2.5 


2.5 


2.5 


5 1 0.5 V 


2 


2 


2 


t n Hold time, data after CLK t 


3.3 ± 0.3 V 











ns 


5 ± 0.5 V 












54AC11109. 74AC11109 

DUAL J-K POSITIVE-EDGE TRIGGERED 

FLIP-FLOPS WITH CLEAR AND PRESET 



switching characteristics over recommended operating free-air temperature range (see Figure 1) 









V CC RANGE 


Ta 


= 25 


°C 


54AC11109 


74AC11109 


UNIT 


PARAMETER 


FROM 


TO 


MIN 


TYP 


MAX 


MIN 


MAX 


MIN 


MAX 


w 






3.3 ± 0.3 V 


70 


100 




70 


70 


MHz 






S t 0.5 V 


I 00 


125 




100 


100 


<PLH 






3.3 ± 0.3 V 


1.5 


6.5 


9 


1.5 


10.5 


1.5 


9.9 




PRE or CLR 


Q or Q 


5 i 0.5V 


1.5 


4.5 


6.5 


1.5 


7.6 


1.5 


7.1 


ns 


tPHL 


3.3 ± 0.3 V 


1.5 


8 


12.6 


1.5 


14.4 


1.5 


13.7 






5 ± 0.5 V 


1.5 


5 


8.6 


1.5 


10.2 


1.5 


9.6 




tPLH 






3.3 ± 0.3 V 


1.5 


8 


11.4 


1.5 


13.5 


1.5 


12.7 




CLK 


Q or 5 


5 ± 0.5 V 


1.5 


5.5 


7.9 


1.5 


9.4 


1.5 


8.8 


ns 


'PHL 


3.3 ± 0.3 V 


1.5 


7.5 


10.5 


1.5 


12.7 


1.5 


11.8 






5 i 0.5 V 


1.5 


5 


7.3 


1.5 


8.6 


1.5 


8.1 





operating characteristics. Vcc = 5 V, Ta = 25 °C 



PARAMETER 


TEST CONDITIONS 


TYP 


UNIT 


C D( j Power dissipation capacitance per flip-flop 


C L = 50 pF, f = 1 MHz 


32 


pF 



54AC11109. 74AC1 1 1 09 
DUAL J K POSITIVE EDGE TRIGGERED 
FLIP FLOPS WITH CLEAR AND PRESET 



PARAMETER MEASUREMENT INFORMATION 



FROM OUTPUT 
UNDER TEST 



TIMING INPUT 
(See Note Bl 



C L - 50 pF _J_ 
(See Note Al ' 



LOAD CIRCUIT 



A v 



-v CC 



DATA INPUT 



v C c 

50% 





SETUP AND HOLD TIMES 



VCC 



HIGH-LEVEL 
INPUT 



LOW-LEVEL 
INPUT 



+ 50% \si 
7\ \ 

I* — *•> — H 
A 1 !/" 

•V50% ^50 



v cc 

50% 



-0 

-v C c 




OUT OF-PHASE 
OUTPUT 



PULSE DURATION 



PROPAGATION DELAY TIMES 



NOTES: A. Cj_ includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z Q = 50 fl, t r = 3 ns, tf = 3 ns. 
For testing pulse duration: t r = 1 to 3 ns, tf = 1 to 3 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 

FIGURE 1. LOAD CIRCUIT AND VOLTAGE WAVEFORMS 



(A 
+■> 

"5 
o 
>_ 

O 

CO 

O 

o 
-a 

0) 

u 
c 

CO 

> 

< 
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_54ACT1 1 109, 74ACT11109 
DUAL J-K POSITIVE-EDGE TRIGGERED 
FLIP FLOPS WITH CLEAR AND PRESET 

D2957, FEBRUARY 1 987 — REVISED MARCH 1987 



Inputs are TTL-Voltage Compatible 

New Flow-Through Architecture to Optimize 
PCB Layout 

Center-Pin Vcc GND Configun 
Minimize High-Speed Switching Nois 

EPIC™ (Enhanced-Perforn 
CMOS) 1-/im Process 

500 m A Typical Latch-Up Immunity 
125°C 

Package Options Include Plastic "Small 
Outline" Packages. Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300 mil 
DIPs 



54ACT11109 ... J PACKAGE 
74ACT11109 . . . D OR N PACKAGE 




description 



These devices contain two independent J-K 
positive-edge-triggered flip-flops. A low level at 
the Preset or Clear inputs sets or resets the 
outputs regardless of the levels of the other 
inputs. When Preset and_Clear are inactive 
(high), data at the J and K input meeting the 
setup time requirements are transferred to the 
outputs on the positive-going edge of the clock 
pulse. Clock triggering occurs at a voltage level 
and is not directly related to the rise time of the 
clock pulse. Following the hold time interval, 
data at the J and K inputs may be changed 
without affecting the levels at the outputs. 
These versatile flip-flops can perform as toggle 
flip-flops by grounding K and tying J high. They 
also can perform as D-type flip-flops if J and K 
are tied together. 

The 54ACT1 1 109 is characterized for operation 
over the full military temperature range of 
-55°C to 125°C. The 74ACT11109 is 
characterized for operation from -40°C to 
85°C. 



1 PRE C 
1Q C 
1Q C 
GND C 
2Q C 
2Q C 
2PRE C 
2CLK C 



(TOP VIEW) 

2 15 



10 
_9p 



3 1 CLK 

: ik 
: u 

3 1 CLR 

3 vcc_ 

3 2CLR 
3 2J 
2K 



54ACT11109 . . . FK PACKAGE 
(TOP VIEWI 



_i U _i 

-><_)<-> <Jlo 

~- - Z > CM 



1K ]4 



1 CLK 
NC 

1 PRE 
1Q 



1 — 1 1 — I I — II — II — I 

3 2 1 20 19 



]5 
]6 
V 
]8 



- 10 11 12 13 

i~i nnnn 



18[ 2J 

"[ 2K 

16[ NC 
15[ 2 CLK 
14 [ 2PRE 



o o o io a 

- Z 2 CM CM 

o 

NC— No internal connection 



FUNCTION TABLE 





INPUTS 


OUTPUTS 


PRESET 


CLEAR 


CLOCK 


J 


K 


Q Q 




L 


H 


X 


X 


X 


H L 




H 


L 


X 


X 


X 


L H 




L 


L 


X 


X 


X 


Ht H' 




H 


H 


T 


L 


L 


L H 




H 


H 


t 


H 


L 


TOGGLE 




H 


H 


T 


L 


H 


Qo Qo 




H 


H 


t 


H 


H 


H L 




H 


H 


L 


X 


X 


Qo Qo 



2 

3 
O 
i- 

O 

w 

i 

o 

~o 

a> 
o 
c 

CO 

> 

■D 
< 



T This configuration is nonstable; that is, it will not persist 
when either Preset or Clear returns to the inactive (high) 



EPIC is a trademark of Texas Instruments Incorporated 



PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications par the terms of Texas 

standard warranty. Production process 

necessarily include testing of all parameters. 




Copyright © 1987, Texas Instruments incorporated 
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54ACT1L109, 74ACT11109 

DUAL J-K POSITIVE EDGE TRIGGERED 

FLIP FLOPS WITH CLEAR AND PRESET 



logic symbol f 



> 

a 
< 

03 
3 
O 
CD 
Q. 

o 
o 

CO 

o 

o 
c. 

(A 




f This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for D, J, and N packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 

Supply voltage, Vcc -0- 5 V to 7 V 

Input voltage, V| (see Note 1) -0.5 V to Vcc + - 5 v 

Output voltage, Vo (see Note 1) -0.5 V to Vcc + 0.5 V 

Input clamp current, l|K (V| < or V| > Vcc) ±20 mA 

Output clamp current, lOK < v O < or Vo > Vcc) ±50 mA 

Continuous output current, lo (Vo = to Vcc) * 50 mA 

Continuous current through Vcc or GND pins ±100 mA 

Storage temperature range -65°Cto150°C 

1 Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings 
only and functional operation of the device at these or any other conditions beyond those indicated under "recommended operating 
conditions" is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1 : The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

recommended operating conditions 







54ACT11109 


74ACT11109 


UNIT 






MIN 


N0M 


MAX 


MIN 


N0M MAX 


vcc 


Supply voltage 


4.5 


5 


5.5 


4 5 


5 6.5 


V 


V|H 


High-level input voltage 


2 


2 


V 


V|L 


Low-level input voltage 


0.8 


0.8 


V 


'OH 


High-level output current 


-24 


-24 


mA 


lOL 


Low-level output current 


24 


24 


mA 


V| 


Input voltage 







vcc 





vcc 


V 


vo 


Output voltage 







vcc 





vcc 


V 


At/Av 


Input transition rise or fall rate 







10 





10 


ns/V 


T A 


Operating free-air temperature 


-55 




125 


-40 


85 


°C 




_54ACT11109, 74ACT11109 
DUAL J-K POSITIVE EDGE-TRIGGERED 
FLIP FLOPS WITH CLEAR AND PRESET 



electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 



PARAMETER 


TEST CONDITIONS 


vcc 


T/^ — 25 °C 


54ACT1 1 109 


74ACT1 1 109 


UNIT 


MIN TYP MAX 


MIN MAX 


MIN MAX 


v OH 


. 

'OH - 50 iiA 


4.5 V 


4.4 


4.4 


4.4 




5.5 V 


5.4 


5.4 


5.4 


lOH ^ 4 m " 


4.5 V 


3.94 


3.7 


3.8 


5.5 V 


4.94 


4.7 


4.8 


lOH = - 50 mA f 


5.5 V 




3.85 




Iqh = — 75 mA t 


5.5 V 






3.85 


vol 


l L = 50 


4.5 V 


0.1 


0.1 


0.1 


V 


5.5 V 


0.1 


0.1 


0.1 


lOL = 24 mA 


4.5 V 


0.36 


0.5 


0.44 


5.5 V 


0.36 


0.5 


0.44 


lOL = 50 mA' 


5.5 V 




1.65 




l L = 75 mA' 


5.5 V 






1.65 


ii 


V| . V C c or GND 


5.5 V 


±0.1 


±1 


±1 


„A 


ice 


v l - V CC or GND - io = 


5.5 V 


4 


80 


40 


*A 


Alec* 


One input at 3.4 V, 

Other inputs at GND or Vcc 


5.5 V 


0.9 


1 


1 


mA 


Ci 


V| = V C C or GND 


5 V 








pF 



V) 
+-> 

"5 

o 
1. 

O 

CO 

O 

o 

■o 

a> 
o 
c 

CO 

> 

< 



t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 

*This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than V or Vcc- 

timing requirements, Vcc - 5 ± 0.5 V (see Figure 1) 





T A - 25 °C 


54ACT11109 


74ACT11109 


UNIT 


MIN MAX 


MIN MAX 


MIN MAX 


fclock Clock frequency 


100 


100 


100 


MHz 


t w Pulse duration 


PRE or CLR low 


5.5 


5.5 


5.5 


ns 


CLK high or low 


5 


5 


5 


t su Setup time before CLKT 


Data high or low 


5.5 


5.5 


5.5 


ns 


PRE or CLR inactive 


2 


2 


2 


t n Hold time data after CLKT 













ns 



switching characteristics Vcc - 5 ±0.5 V (see Figure 1) 



PARAMETER 


FROM 


TO 


T A 


- 25 


°C 


54ACT11109 


74ACT11109 


UNIT 


(INPUT) 


(OUTPUT) 


MIN 


TYP 


MAX 


MIN 


MAX 


MIN 


MAX 


fmax 






100 


125 




100 


100 


MHz 


1PLH 


PRE or CLR 


Q or Q 


1.5 


5.5 


8.6 


1.5 


9.8 


1.5 


9.2 


ns 


'PHL 


1.5 


6 


10.8 


1.5 


12.6 


1.5 


11.8 


'PLH 


CLK 


Q or Q 


1.5 


6 


8.3 


1.5 


9.7 


1.5 


9.1 


ns 


tPHL 


1.5 


5.5 


7.6 


1.5 


9 


1.5 


8.3 



operating characteristics, Vcc = 5 V, Tft = 25 °C 



PARAMETER 


TEST CONDITIONS 


TYP 


UNIT 


C P d Power dissipation capacitance per flip-flop 


C L = 50 pF, f = 1 MHz 


31 


pF 
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o 
(A 



PARAMETER MEASUREMENT INFORMATION 

. 3 v 



[See Note Bl 



FROM OUTPUT 
UNDER TEST 



C L - 50 pF _J_ 
(See Note Al " 



LOAD CIRCUIT 



I k-«h-H 



DATA INPUT 



3 V 

1.5 V 





SETUP AND HOLD TIMES 




PROPAGATION DELAV TIMES 

NOTES: A. Cl includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z Q = 50 0, t r = 3 ns, tf = 3 ns. 
For testing pulse duration: t r = 1 to 3 ns, tf = 1 to 3 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 

FIGURE 1. LOAD CIRCUIT AND VOLTAGE WAVEFORMS 
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OCTAL BUFFERS AND 



54AC11240, 74AC11240 
LINE DRIVERS WITH 3 STATE OUTPUTS 

D2957. MAY 1987 



New Flow-Through Architecture to Optimize 
PCB Layout 

Center-Pin Vcc and GND Configurations to 
Minimize High-Speed Switching Noise 

EPIC™ (Enhanced-Performance Implanted 
CMOS) 1-jim Process 

500-mA Typical Latch-Up Immunity at 

Package Options Include Plastic "Small 
Outline" Packages. Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 



description 



These octal buffers and line drivers are designed 
specifically to improve both the performance and 
density of three-state memory address drivers, 
clock drivers, and bus-oriented receivers and 
transmitters. These devices provide inverting 
outputs and symmetrical G (active-low output 
control) inputs. These devices feature high fan- 
out and improved fan-in. 

The 54AC1 1 240 is characterized for operation 
over the full military temperature range of 
-55°C to 125°C. The 74AC11240 is 
characterized for operation from -40°C to 
85 °C. 



logic symbol 1. 



122) 



,120) 



EN 












r 





















54AC1 1240 . . . JT PACKAGE 
74AC1 1240 . . DW OR NT PACKAGE 
(TOP VIEW) 



1Y1 | 
1 Y2 I 





U24 


2 


23 


3 


22 




21 


5 


20 


6 


19 




18 


8 


17 


9 


16 


10 


15 


11 


14 


12 


,3 



1 1 A2 
I 1 A3 
I 1A4 

I vcc 



54AC11240 . . FK PACKAGE 
(TOP VIEW) 

m ^ (J (J ^ cm 
< < u u o < < 

»- t- > Z > CM CM 
I I I 1 1 1 1 I 1 1 1 I I I 



1A2 ] 5 
1A1 ]6 
1G ] 7 
NC ] 8 
1Y1 ]9 
1Y2 ]10 
1Y3 ]' 



4 3 2 1 28 27 26 



25 [ 

2*1 
23 [ 
22 [ 
21 [ 



12 13 14 15 16 17 18 

nnnn nnn 



■» Q D O Q O 
> Z Z Z Z Z >; 

■~ o o oo" 



NC-No internal connection 



2A3 

2A4 

2G 

NC 

2Y4 



20 [ 2 Y3 
19[ 2Y2 



(A 
+■> 

3 

U 



CO 
O 

o 

■§ 
g 

CO 

> 

"D 
< 



EN 



2A4- 



-2Y4 



1 This symbol is in accordance with ANSI/IEEE Std 91-1984 i 

IEC Publication 617-12. 
Pin numbers shown are for DW. JT. and NT packages. 
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54AC11240. 74AC11240 

OCTAL BUFFERS AND LINE DRIVERS 

WITH 3 STATE OUTPUTS 



logic diagram (positive logic) 



1G 



1221 



121) 









in 








(21 








(3) 







2G^ 



116) 



1Y3 



I20) 









(9) 








[101 








(111 







1Y4 



■ 2Y2 



_!!i! 2Y4 



Pin numbers shown are for DW. JT, and NT packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 1 

Supply voltage, Vcc -0.5 V to 7 V 

Input voltage, V| (see Note 1) -0.5 V to Vcc + 0.5 V 

Output voltage, Vrj (see Note 1) -0.5 V to Vcc + 0-5 V 

Input diode current, 1 1 K (V| < or V| > Vqc) ±20 mA 

Output diode current, IfjK ( v O < or Vrj > VcC> ± 50 mA 

Continuous output current, lo (Vo = to Vcc) ±50 mA 

Continuous current through Vcc or GND pins ±200 mA 

Storage temperature range -65°C to 150°C 

Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings 
only and functional operation of the device at these or any other conditions beyond those indicated under "recommended operating 
conditions" is not implied. Exposure to absolute-maximum. rated conditions for extended periods may affect device reliability. 

NOTE I: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 



54AC11240, 74AC11240 
OCTAL BUFFERS AND LINE DRIVERS 
WITH 3-STATE OUTPUTS 



recommended operating conditions 





54AC1 1240 


74AC11240 


UNIT 


MIN NOM MAX 


MIN NOM MAX 


Vcc Supply voltage (see Note 2) 


3 5 5.5 


3 5 5.5 


V 


V|H High-level nput voltage 


V C C - 3 V 


2.1 


2.1 


V 


V C c - 4.5 V 


3.15 


3.15 


V C C " 5.5 V 


3.85 


3.85 


V|[_ Low-level input voltage 


V CC = 3 V 


0.9 


0.9 


V 


V CC = 4.5 V 


1.35 


1J35_ 


V CC = 5.5 V 


1 .65 


1.65 


IqH High-level output current 


V CC = 3 V 






mA 


V C C = 4-5 V 


-24 


-24 


V CC = 5.5 V 


-24 


-24 


Iql Low-level output current 


V CC = 3 V 


12 


12 


mA 


V C C = 4.5 V 


24 


24 


V C C - 5.5 V 


24 


24 


V Input voltage 


V CC 


V CC 


V 


Vrj Output voltage 


o v cc 


V C C 


V 


At/Av Input transition rise or fall rate 


G 


5 


5 


ns/V 


Data 


10 


10 


Ta Operating free-air temperature 


-55 125 


-40 85 


°C 



NOTE 2: No electrical or switching characteristics are specified at Vcc < 3 v - Operation between 2 V and 3 V is not recommended, \^ 
but within that range, a device output will maintain a previously established logic state. 

O 
I 
w 

T3 
<D 
O 

CO 

> 

< 
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54AC11240, 74AC11240 

OCTAL BUFFERS AND LINE DRIVERS 

WITH 3 STATE OUTPUTS 



electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 



PARAMETER 


TEST CONDITIONS 


V C C 


T A - 25 °C 


54AC11240 


74AC11240 


UNIT 


MIN TYP MAX 


MIN MAX 


MIN MAX 


VOH 


lOH - -50 nA 


3 V 


2.9 


2.9 


2.9 


V 


4.5 V 


4.4 


4.4 


4.4 


5.5 V 


5.4 


5.4 


5.4 


'OH = -4 mA 


3 V 


2.58 


2.4 


2.48 


lOH = — 24 mA 


4.5 V 


3.94 


3.7 


3.8 


5.5 V 


4 94 


4.7 


4.8 


lOH = - 50 mA' 


5.5 V 




3.85 




l H - -It mA' 


5.5 V 






3.85 


vol 


lOL - 50 iiA 


3 V 


0.1 


0.1 


0.1 


V 


4.5 V 


0.1 


0.1 


0.1 


5.5 V 


0.1 


0.1 


0.1 


\Ql = 12 mA 


3 V 


0.36 


0.5 


0.44 


'OL = 24 mA 


4.5 V 


0.36 


0.5 


0.44 


5.5 V 


0.36 


0.5 


0.44 


lOL = 50 mA' 


5.5 V 




1.65 




l L = 75 mA' 


5.5 V 






1.65 


k» 


v O = V CC or GND 


5.5 V 


±0.5 


±10 


±5 


mA 


ii 


V| = V C c or GND 


5.5 V 


±0.1 


± 1 


± 1 


«A 


ice 


V| = V C C or GND. 
I = 


5.5 V 


8 


160 


80 


fA 


Ci 


V| = V CC or GND 


5 V 


4 






pF 


Co 


Vq = v cc °< GND 


5 V 


10 






pF 



T Not more than one output should be tested at one time, and the duration of the test should not exceed 10 ms. 

switching characteristics (see Figure 1) 



PARAMETER 


FROM 


TO 


v cc 


T A 


- 25 


°C 


54AC11240 


74AC 11240 


UNIT 


[INPUT) 


(OUTPUT) 


RANGE 


MIN 


TYP 


MAX 


MIN 


MAX 


MIN 


MAX 


<PLH 


A 


Y 


3.3 ± 0.3 V 


1.5 


7.6 


10.5 


1.5 


12.8 


1.5 


1 1.7 


ns 


5 ± 0.5 V 


1.5 


5.4 


7.5 


1.5 


9 


1.5 


8.4 


'PHL 


A 


Y 


3.3 ± 0.3 V 


1.5 


6.3 


8.6 


1.5 


10.2 


1.5 


9.5 


ns 






5 1 0.5 V 


1.5 


4.6 


6.6 


1.5 


7.8 


1 .5 


7.2 


'PZH 


5 


Y 


3.3 ± 0.3 V 


1.5 


8.2 


1 1.6 


1.5 


13.4 


1.5 


12.7 


ns 






5 ± 0.5 V 


1.5 


5.7 


8.2 


1.5 9.9 


1.5 


9.2 


'PZL 


5 


Y 


3.3 ± 0.3 V 


1.5 


7.6 


10.8 


1.5 


13 


1.5 


12 


ns 


5 4 0.5V 


1.5 


5.3 


7.7 


1.5 


9.4 


1.5 


8.7 


»PHZ 


5 


Y 


3.3 ± 0.3 V 


1.5 


5.5 


7.5 


1.5 


8.1 


1.5 


7.8 


ns 




5 i 0.5V 


1.5 


4.7 


6.3 


1.5 


6.9 


S.5 


6.6 


tpLZ 


S 


Y 


3.3 ± 0.3 V 


1.5 


6.7 


9.4 


1 .5 


10 


1.5 


9.8 


ns 




5 ± 0.5 V 


1.5 


5.2 


7.3 


1.5 


8 


1.5 


7.7 



operating characteristics, Vcc = 5 V, Ta = 25 °C 



PARAMETER 


TEST CONDITIONS 


TYP 


UNIT 


C p d Power dissipation capacitance per buffer 


Outputs enabled 


C L = 50 pF, f = 1 MHz 


39 


pF 


Outputs disabled 


12 
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54AC11240, 74AC11240 
OCTAL BUFFERS AND LINE DRIVERS 
WITH 3-STATE OUTPUTS 



PARAMETER MEASUREMENT INFORMATION 



FROM OUTPUT 
UNDER TEST 



C L - 50 pF . 
(See Note A) *^ 



SI X 

—m — wi — ' c 

I 500 fi 

1 1 



2 x V C c 
O OPEN 
GND 



TEST 


S1 


•PLH"PHL 
<PLZ"PZL 
'PHZ'IPZH 


OPEN 

2 x V CC 
GND 



LOAD CIRCUIT 



INPUT 
(See Note 



R) / 50%V CC \« 



v cc 

50% V C c 



OUTPUT 



H M-'PLH 

vl I/ v OH 

X50% V CC /50% V CC 



vol 



PROPAGATION DELAY TIMES 



OUTPUT CONTROL 



50% V CC 



OUTPUT 
WAVEFORM 1 

S1 at 2 X V C C 
ISee Note CI 

OUTPUT 
WAVEFORM 2 
SI at GND 
(See Note CI " 



P 

H — 'pzl — H 

\50% V C C 



i 



50% V CC 



K— 'plz— H 



/ 



vcc 



vcc 
vol 



-<PZH- 



50% V C C 



80%v7c- V ° H 



K-'phz— M 



^-80' 



ENABLE AND DISABLE TIMES 




A. C|_ includes probe and jig capacitance. 

8. Input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Z D = 50 fl, t r = 3 ns, tf = 3 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

FIGURE 1. LOAD CIRCUIT AND VOLTAGE WAVEFORMS 
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54ACT11240, 74ACT11240 
OCTAL BUFFERS AND LINE DRIVERS WITH 3 STATE OUTPUTS 



D2957. MAY 1987 



Inputs are TTL-Voltage Compatible 

New Flow-Through Architecture to Optimize 
PCB Layout 

Center-Pin Vcc and G ND Configurations to 
Minimize High-Speed Switching Noise 

EPIC™ (Enhanced-Performi 
CMOS) 1-ftm Process 

500-mA Typical Latch-Up Immunity at 
125°C 

Package Options Include Plastic "Small 
Outline" Packages. Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 



54ACT11240 . . . JT PACKAGE 
74ACT11240 . . . DW OB NT PACKAGE 
(TOP VIEWI 



1Y1 Ql U24P1G 



1Y2C 
1Y3 C 3 
1Y4 Z* 
GND C = 
GND 
GND O 
GND Cb 
2Y1 C9 
2Y2 D< 
2Y3 C 1 ' 
2Y4 C 1: 



23 2 1A1 
22 D 1A2 
21 3 1A3 
20 D 1A4 
19 1 V C C 
183VCC 
17Q2A1 
16H2A2 
15D2A3 
14]2A4 
13^2G 



description 

These octal buffers and line drivers are designed 
specifically to improve both the performance and 
density of three-state memory address drivers, 
clock drivers, and bus-oriented receivers and 
transmitters. These devices provide inverting 
outputs and symmetrical G (active-low output 
control) inputs. These devices feature high fan- 
out and improved fan-in. 

The 54ACT1 1 240 is characterized for operation 
over the full military temperature range of 
-55°C to 125°C. The 74ACT11240 is 
characterized for operation from -40°C to 
85 °C. 



54ACT11240 . . . FK PACKAGE 

(TOP VIEW) 

co tj- O O t- CM 
< < <J (J o < < 

t- .- > Z > CM CM 
l_Jl_l 1_J1_I l_l l_l l_l 



1A2 ] 5 

1A1 ]6 

1G ]7 

NC ]8 

1Y1 ]9 

1Y2 ]l0 

1Y3 ]" 



4 3 2 1 28 27 26 



25 [ 



12 13 14 15 16 17 18 
nnnnn nn 



2A3 



24 [ 2A4 
23 [ 2G 
22 [ NC 
21 [ 2Y4 
20[ 2Y3 
19[ 2Y2 



* o Q u a a ■- 

> Z Z Z Z Z > 

*- O o o o ^ 



(A 
+- 

"5 

o 

O 
Ui 

o 
o 

T3 

o 



NC — No internal connection 



■o 

< 



EPIC is a trademark of Texas Instruments Incorporated 



PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
• i per the termi of Texas Instruments 
■ f. Production processing does not 
" , of all f 
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54ACT11240, 74ACT11240 

OCTAL BUFFERS AND LINE DRIVERS WITH 3 STATE OUTPUTS 



logic symbol* 



> 
Q. 
< 

o 



logic diagram (positive logic) 



1G 

1A1 
1A2 
1A3 
1A4 



1241^ 


EN 

■ r 


h~ 111 


1231 


t> V 


(221 


(2) 




121) 




13) 




I20) 




^ 14) 









2G 

2A1 
2A2 
2A3 
2A4 



[171 


> V 


^ 19) 


[16) 


^ (10) 




(151 


ka. (11) 




1141 


(12) 





1Y1 
1Y2 
1Y3 
1Y4 



2Y1 
2Y2 
2Y3 
2Y4 



1G 

1A1 ™- 
1A2 1221 



1A3 ■ 



1201 




T These symbols are in accordance with ANSI/IEEE Std 91-1984 

and IEC Publication 617-12. 
Pin numbers shown are for DW, JT, and NT packages. 



in 



1Y1 



(4) 



1Y4 



o 
c 

I 



2A4 



absolute maximum ratings over < 



■ temperature range (unless otherwise noted)* 



Supply voltage, Vcc -0.5 V to 7 V 

Input voltage, V| (see Note 1) -0.5 V to Vcc + ° 5 v 

Output voltage, Vrj (see Note 1) -0.5 V to Vcc + - 5 v 

Input clamp current, l|K (V| < or V| > Vcc) ±20 rnA 

Output clamp current, IrjK (V(3 < or Vo > Vcc) ±50 mA 

Continuous output current, lo (Vo = to Vcc) ± 50 mA 

Continuous current through Vcc ° r GND pins ±200 mA 

Storage temperature range — 65 °C to 150°C 

*Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings 
only and functional operation of the device at these or any other conditions beyond those indicated under "recommended operating 
conditions" is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

recommended operating conditions 







54ACT11240 


74ACT11240 


UNIT 






MIN NOM MAX 


MIN 


NOM MAX 


vcc 


Supply voltage 


4.5 




4.5 


5 5.5 


V 


VlH 


High-level input voltage 


2 


2 


V 


V|L 


Low-level input voltage 


0.8 


0.8 


V 


'OH 


High-level output current 


-24 


- 24 


mA 


ioi 


Low-level output current 


24 


24 


mA 


V| 


Input voltage 





vcc 





vcc 


V 


vo 


Output voltage 





vcc 





vcc 


V 


At/Av 


Input transition rise or fall rate 





10 





10 


ns/V 


T A 


Operating free-air temperature 




125 


-40 


85 


°c 



2-110 



, Texas ^? 
Instruments 



S4ACT11240, 74ACT1 1240 
OCTAL BUFFERS AND LINE DRIVERS WITH 3 STATE OUTPUTS 



electrical characteristics over 
noted) 



free-air temperature range (unless otherwise 



PARAMETER 


TEST CONDITIONS 


vec 




D4AI.I 1 l£4U 


7JAfT1 1 9 ATI 


UNIT 


MIN TYP MAX 


MIN MAX 


MIN MAX 


VOH 


'OH - 50 *A 


4.5 V 


4.4 


4.4 


4.4 


V 


5.5 V 


5.4 


5.4 


5.4 


l H = -24 mA 


4.5 V 


3.94 


3.7 


3.8 


5.5 V 


4.94 


4.7 


4.8 


lOH = - 50 mA T 


5.5 V 




3.85 




10H = — i O mA ' 








3 85 


vol 


l L = 50 ^A 


^ ^ 


6T~ 


6T~ 




V 


5.5 V 


0. 1 


0.1 


0.1 


lOL = 24 mA 


4,5 V 


0.36 


0.5 


0.44 


5.5 V 


0.36 


0.5 


0.44 


l L - 50 mA' 


5.5 V 




1.65 




l L = 75 mA' 


5.5 V 






1.65 


ioz 


V = V CC <" GND 


5.5 V 


±0.5 


±10 


±5 


,,A 


li 


V| - V C C 0' GND 


5.5 V 


±0.1 


±1 


±1 


«A 


ice 


v l = V CC °' gnd, io = 


5.5 V 


8 


160 


80 


MA 


AlCC* 


One input at 3.4 V, 

Other inputs at GND or Vcc 


5.5 V 


0.9 


1 


1 


mA 


Ci 


V| = V C C or GND 


5 V 


4 






pF 


Co 


v - v C c or GND 


5 V 


10 






pF 



2 

O 



o 
o 

~o 

<x> 
o 
c 

CO 

> 

< 



T Not mor 
*This is t 



output should be tested at a time, and the duration of the test should not exceed 10 ms. 

in supply current for each input that is at one of the specified TTL voltage levels rather than V or Vcc 



switching characteristics, Vcc = 5 V ±0.5 V (see Figure 1) 



PARAMETER 


FROM 
IINPUTI 


TO 
(OUTPUTI 


T A - 25 °C 


54ACT11240 


74ACT11240 


UNIT 


MIN TYP MAX 


MIN MAX 


MIN MAX 


tPLH 


A or B 


Y 


1.5 6.5 9.9 


1.5 11.1 


1.5 10.6 


ns 


'PHL 


1.5 6 8 


1.5 9 2 


1.5 8.7 


'PZH 


5 


Y 


1.5 7.5 11.7 


1.5 13.1 


1.5 12.5 


ns 


•PZL 


1.5 7.3 11.5 


1.5 12.8 


1.5 12.3 


tPHZ 


5 


Y 


1 5 7 3 9.4 


1.5 10.3 


1.5 10 


ns 


'PLZ 


1.5 7.9 10.3 


1.5 11.2 


1.5 10.8 


operating characteristics. Vcc = 5 V, Ta = 25 °C 


PARAMETER 


TEST CONDITIONS 


TYP 


UNIT 


C p d Power dissipation capacitance per buffer 


Outputs enabled 


C L = 50 pF. f = 1 MHz 


47 


pF 


Outputs disabled 


13 
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54ACT11240, 74ACT11240 

OCTAL BUFFERS AND LINE DRIVERS WITH 3 STATE OUTPUTS 



FROM OUTPUT 
UNDER TEST 




EST f~ 

C L - 50 pF _l_ 



INFORMATION 



LOAD CIRCUIT 



TEST 


SI 


•PLH"PHL 
'PLZ"PZL 
<PHZ"PZH 


OPEN 

2 x V CC 
GND 



> 

a 
< 

03 
3 
O 
(D 
Q. 

i 
o 

o 

o 
c 



INPUT 
(See Note 



'l | X 



3 V 



tpHL-|« H 



'PLH 

\! 1 / — V ° H 

XS0% V CC ^50% V CC 



vol 



PROPAGATION DELAY TIMES 



OUTPUT CONTROL 
(Low-level enabling) 

OUTPUT 
WAVEFORM 1 

S1 at 2 X V CC 
(See Note CI 

OUTPUT 
WAVEFORM 2 
SI at GND 
(See Note CI 




K — *PHZ — M 



ENABLE AND DISABLE TIMES 



NOTES: A. Cl includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics: PRR £ 1 MHz, Z = 50 D, t r = 3 ns, tf = 3 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 



FIGURE 1. LOAD CIRCUIT AND VOLTAGE WAVEFORMS 
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54AC1 1241. 74AC11241 
OCTAL BUFFERS AND LINE DRIVERS WITH 3 STATE OUTPUTS 



D2957, JULY 1987 



3-State Outputs Drive Bus Lin 
Memory Address Registers 

New Flow-Through Architecture to Optimize 
PCB Layout 

Center-Pin Vcc and GND Configurations to 
Minimize High-Speed Switching Noise 

EPIC™ (Enhanced-Performance Implanted 
CMOS) 1-fim Process 



500-mA Typical Latch-Up 
125°C 



• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 

description 

This octal buffer and line driver is designed 
specifically to improve both the performance and 
density of three-state memory address drivers, 
clock drivers, and bus-oriented receivers and 
transmitters. This device features a high fan-out. 

The 54AC1 1241 is characterized for operation 
over the full military temperature range of 
-55°C to 125-C. The 74AC11241 is 
characterized for operation from -40°C to 
85°C. 



54AC11241 . . . JT PACKAGE 
74AC11241 . . . OW OR NT PACKAGE 
(TOP VIEW) 



1YlQt U24 
1Y2C2 23 



1Y3C 3 
1Y4C" 
GNDC 5 
GNDC6 

gndO 
gndCs 
2Y1L> 

2Y2D' 
2Y3C 1 
2Y4Qi: 



Dig 
H1A1 

H1A2 
HlA3 
DlA4 

Dv cc 
Hvcc 

]2A1 
]2A2 
12A3 
]2A4 
13^20 



54AC11241 . . . FK PACKAGE 
(TOP VIEWI 

n *t U O .- CM 
< < O O U < < 
^ ^ > Z > CM CM 
/ 1 II II II I I I I I I I 1 

4 3 2 1 28 27 26 

1A2 ] 5 25[ 2A3 
1A^ ] 6 24 [ 2A4 
1G ] 7 23[ 2G 
NC ] 8 22 [ NC 
1Y1 ]9 21 [ 2Y4 
1Y2 ] 10 20 [ 2Y3 
1Y3 ]" 19[ 2Y2 
12 13 14 15 16 17 18 
r-lr-ir-ir-i nn n 



.■0 00 0"- 
> Z Z 2 ~Z. ~Z. > 

- u □ o o w 



NC — No internal connection 



"5 

o 
^- 

O 

CO 

o 



T3 
0) 

o 
c 

CO 

> 

T3 
< 



> 
LU 

cc 

Q. 

I- 
O 
D 
Q 
O 
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PRODUCT PREVIEW documents contain information 
on products in the formative or design phase of 
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54AC11241. 74AC11241 

OCTAL BUFFERS AND LINE DRIVERS WITH 3 STATE OUTPUTS 



logic symbol* 



1G 

1A1 

1A2 ■ 
1A3 ■ 
1* 



2A1 
2A2 ■ 
2A3 ' 
2A4 ■ 



I24I ^ 
I23) 


EN 

t r 


[11 




I22) 


12) 




I21I 


(31 




(20) 




(4I_ 




(131 






EN 

i r 


117) 


(9) 


> V 


(161 


(101 




115) 
[14) 


(11) 




(12) 











1Y1 
1Y2 
1Y3 
1Y4 



2Y1 
2Y2 
2Y3 
2Y4 



T This symbol is in 

IEC Publication 617-12. 
Pin numbers are for DW. JT, and NT packages 



with ANSI/IEEE Std 91-1984 and 



logic diagram (positive logic) 

1G 



1A2 



(22) 



1A3 



(21 1 









(1) 








(2) 








(3) 







(201 



2G 



2A1 



™-|> 



(17) 



(16) 



(14) 



-1Y3 









(9) 








(101 








(111 







(121 



Pin numbers are for DW, JT, and NT packages. 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 



Supply voltage, VrjC -0.5 V to 7 V 

Input voltage, V| (see Note 1) -0.5 V to Vcc + 0.5 V 

Output voltage, Vrj (see Note 1) -0.5 V to Vcc + 0.5 V 

Input clamp current, l|K (V| < or V| > Vcc> ±20 mA 

Output clamp current, IrjK ( Vrj < or Vrj > Vcc) ±50 mA 

Continuous output current, lo (Vo = to Vcc) ±50 mA 

Continuous current through Vcc or GND P ins ± 200 mA 

Storage temperature range -65°C to 150°C 



^Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings 
only, and functional operation of the device at these or any other conditions beyond those indicated under "recommended operating 
conditions" is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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54AC1 1241, 74AC11241 
OCTAL BUFFERS AND LINE DRIVERS WITH 3 STATE OUTPUTS 



recommenaea operating conditions 





54AC 11241 


74AC11241 


UNIT 


MIN NOM MAX 


MIN NOM MAX 


V C c Supply voltage (see Note 21 


3 5 5.5 


3 5 5.5 


V 


V|H High-level input voltage 


Vcc = 3 V 


2.1 


2.1 


V 


V C c = 4.5 V 


3.15 


3.15 


V C c " 5.5 V 


3.85 


3.85 


V|L Low-level input voltage 


V CC = 3 V 


0.9 


9 9 


V 


V C c = 4.5 V 


1.35 


1.35 


Vcc = 5 6 v 


1.65 


1.65 


'OH High-level output current 


V C C = 3 V 


-4 


-4 


mA 


Vcc « 4-5 V 


-24 


-24 


V C c - 5.5 V 


-24 


-24 


Iql Low-level output current 


V C C = 3 V 


12 


12 


mA 


V C C = 4.5 V 


24 


24 


V C c - 5.5 V 


24 


24 


V| Input voltage 


V CC 


V CC 


V 


Vo Output voltage 


V CC 


V CC 


V 


At/Av Input transition rise or fall rate 


10 


10 


ns/V 


Ta Operating free-air temperature 


-55 125 


-40 85 


°C 



NOTE 2: No electrical or switching characteristics are specified at Vcc < 3 V. Operation between 2 V and 3 V is not 
but within that range a device output will maintain a previously established logic state. 



electrical characteristics over i 
noted) 



I operating free-air temperature range (unless otherwise 



PARAMETER 


TEST CONDITIONS 


vcc 


T A - 26 °C 


54AC11241 


74AC11241 


UNIT 


MIN TYP MAX 


MIN MAX 


MIN MAX 


V H 




3 V 


2.9 


2.9 


2.9 


V 


l H - " 50 iiA 


4.5 V 


4.4 


4.4 


4.4 


5.5 V 


5.4 


5.4 


5.4 


'OH = -4 mA 


3 V 


2.58 


2.4 


2.48 


lOH = -24 mA 


4.5 V 


3.94 


3.7 


3.8 


5.5 V 


4.94 


4.7 


4.8 


'OH = - 50 mA' 


5.5 V 




3.85 




l H = -76 mA* 


5.5 V 






3.85 


vol 


lOL = 50 iiA 


3 V 


0.1 


0.1 


0.1 


V 


4.5 V 


0.1 


0.1 


0.1 


5.5 V 


0.1 


0.1 


0.1 


l L = 12 mA 


3 V 


0.36 


0.5 


0.44 


lOL = 24 mA 


4.5 V 


0.36 


0.5 


0.44 


5.6 V 


0.36 


0.5 


0.44 


lOL 50 mA' 


5.5 V 




1.65 




Iql = 75 mA' 


5.5 V 






1.65 


ioz 


Vo = Vcc or GND 


5.5 V 


±0.5 


±10 


±5 


*A 


ii 


V| = Vcc or GND 


5.5 V 


±0.1 


±1 


±1 


fA 


ice 


V| = V C c or QND - 'o = o 


5.5 V 


8 


160 


80 


("A 


C| 


v l - V C c or QND 


5 V 


4 






pF 


Co 


V - V CC or GND 


5 V 


10 






PF 



f Not more than one output should be tested at a time, and the duration of the test should not exceed 1 ms. 



54AC11241, 74AC11241 

OCTAL BUFFERS AND LINE DRIVERS WITH 3 STATE OUTPUTS 



switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted) (see Figure 1) 



PARAMETER 


FROM 
(INPUT) 


TO 
(OUTPUT) 


Vqc 


'A " " u 


1 1 1 


74AC1 1241 


UNIT 


MIM TVP MAX 
IVIira 1 lr IVIMA 


MIN MAX 

IVIIIX IY1MA 


MIN MAX 

lYlllV IVIMA 


'PLH 


A 


Y 










ns 


5 + 5 V 


7 5 






'PHL 


3.3 +0.3 V 










e 






tPZH 


1G 


Y 


3 3 +0 3 V 








ns 




7 






'PZL 




t i + n i v 

O.o ± U. J V 










6 6 






<PHZ 


1E 


Y 


3.3 ±0.3 V 








ns 


5 ±0.5 V 


5.7 






tpLZ 


3.3 ±0.3 V 








5 s0.5 V 


6.5 






'PZH 


2G 


Y 


3.3 ±0.3 V 








ns 


5 :0S V 


6.5 






«PZL 


3.3 ±0.3 V 








5 ±0.5 V 


5.8 






tPHZ 


2G 


Y 


3.3 ±0.3 V 








ns 


5 ±0.5 V 


6.1 






tpLZ 


3.3 ±0.3 V 








5 ±0.5 V 


6.8 







operating characteristics, Vcc = 5 V, Ta = 25 °C 



PARAMETER 


TEST CONDITIONS 


TYP 


UNIT 


C pt j Power dissipation capacitance per buffer 


Outputs enabled 


C L = 50 pF. f = 1 MHz 


26 


pF 


Outputs disabled 


10 



o 



I 

o 

D 
C 

o 

H 

■D 

ZD 

m 
< 
m 
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54AC1 1241, 74AC1 1241 
OCTAL BUFFERS AND LINE DRIVERS WITH 3 STATE OUTPUTS 



PARAMETER MEASUREMENT INFORMATION 



FROM OUTPUT_ 
UNDER TEST 



C L - 50 pF 
(See Note 



r 



... ™/ > 
— • W> ' c 

| 500 !1 



2 x V CC 
O OPEN 
GNO 



TEST 


SI 


'plh"phl 

<PLZ'«PZL 
<PHZ"PZH 


OPEN 
2x V CC 
GND 



LOAD CIRCUIT 



INPUT 
(See Note 



7 f50%V cc Y-5 



v C c 



50% V CC 



I 

N M-'PHL 



H v 0H 



OUTPUT 50% V CC 



50% V C C 



vol 



PROPAGATION DELAY TIMES 



OUTPUT CONTROL 
(Low-level enabling) 

OUTPUT 
WAVEFORM 1 ' 
SI at 2 X V CC 
(See Note C) 

OUTPUT 
WAVEFORM 2 
SI at GND 
(See Note CI 



1 N 



50% V C C 



p 

M— tpzL — H 

~ 1 V] 

I + 50% V CC 

I v 



50% V CC 



-v C c 



H 'PLZ— H 



• —0 



tpZH-»j 



50% V CC 



v — 



vcc 
vol 



H-'phz— W 



ENABLE AND DISABLE TIMES 




NOTES: A. Cl includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics: PRR £ 10 MHz, Z Q = 50 Q. t r = 3 ns. tf = 3 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

FIGURE 1. LOAD CIRCUIT AND VOLTAGE WAVEFORMS 
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54ACT11241. 74ACT11241 
OCTAL BUFFERS AND LINE DRIVERS WITH 3 STATE OUTPUTS 



D2957, JULY 1987 



3-State Outputs Drive Bus Lines or Buffer 
Memory Address Registers 

• Inputs are TTL-Voltage Compatible 

» New Flow-Through Architecture to Optimize 
PCB Layout 

• Center-Pin Vcc anc l GND Configurations to 
Minimize High-Speed Switching Noise 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) 1-jtm Process 

• 500-mA Typical Latch-Up Immunity at 
125°C 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 

description 

These octal buffers and line drivers are designed 
specifically to improve both the performance and 
density of three-state memory address drivers, 
clock drivers, and bus-oriented receivers and 
transmitters. The designer has a choice of 
selected combinations of inverting and 
noninverting outputs, symmetrical G (active-low 
output control! inputs, and complementary G 
and G inputs. These devices feature high 
fan-out. 

The 54ACT1 1 241 is characterized for operation 
over the full military temperature range of 
-55°C to 125°C. The 74ACT11241 is 
characterized for operation from -40°C to 
85°C. 



54ACT 11241 . . . JT PACKAGE 
74ACT11241 ... DW OR NT PACKAGE 
(TOP VIEW) 



1Y1 

1Y2C 2 
1Y3C 3 
1Y4L> 
GNDC 5 

gndO 
gndC? 
gndCb 

2Y1L> 
2Y2LJ° 
2Y3C '1 
2Y4[J2 



HlG 
H1A1 
UlA2 
Hi A3 
H1A4 

Hvcc 
is 3 Vcc 

1?I)2A1 
16H2A2 
15D2A3 
14 []2A4 
13p2G 



54ACT11241 . . . FK PACKAGE 
(TOP VIEW. 



cn -3- U U t- CM 

< < u u u < < 

w- *- > 2: > CM CM 



1 

1A 1 

1G 
NC 
1Y1 
1Y2 
1Y3 



4 3 2 1 28 27 26 



A2 ] 5 
]6 
J' 
]8 

J9 
]>0 



25 [ 
14 £ 
23 [ 
22 [ 
21 [ 
20 [ 
19[ 



12 13 14 15 16 17 18 
nnni — 1 r— 1 1 — in 



2A3 

2A4 

2G 

NC 

2Y4 

2Y3 

2Y2 



O CJ Q Q ■" 
Z Z Z Z Z > 
ID U O O ^ 



NC — No internal connection 



o 

U 
CO 

o 
o 

~o 

o» 
o 

I 



UJ 

> 

LU 
CC 
CL 



EPIC is a trademark of Texas Instruments Incorporated. 
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1G 

1A1 

1A2 ' 
1A3 • 
1A 

2G 

2A1 
2A2 ' 
2A3 
2A4 



(241 


EN 


HI 


(231 


> V 


(221 


(21 




(211 


(31 




120} 
(131 


(4) 




19) 




EN 

■ r 


(171 


D> V 


(161 


1101 




(15) 


1111 




(141 




(12) 











1Y1 
1Y2 
1Y3 
1Y4 



2Y1 
2Y2 
2Y3 
2Y4 



1 5 J24U£> 



1A2«2!- 



(211 









(1) 


> — 






(2) 








(3) 







2-1V2 



f This symbol is in accordance with ANSI/IEEE Std 91-1984 and 

IEC Publication 617-12. 
Pin numbers are for DW, JT, and NT packages. 
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Q. 

o 

i 

CO 

o 

f 

w 



2A4 



H4I £ 









(9) 








(10) 


H 




±- 


111) 







2Y1 



Pin numbers are for DW, JT. and NT packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 

Supply voltage, Vqc _0 - 5 V to 7 V 

Input voltage, V| (see Note 1) -0.5 V to Vcc+0.5 V 

Output voltage, Vo (see Note 1) -0.5 V to Vcc + 0.5 V 

Input clamp current, l|K (V| < or V| > Vcc) ±20 mA 

Output clamp current, IfjK <V0 < or Vo > Vcc> ±50 mA 

Continuous output current, lo (Vo = to Vccl ±50 mA 

Continuous current through Vcc or GND P ins ±200 mA 

Storage temperature range -65°C to 1 50°C 

* Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings 
only and functional operation of the device at these or any other conditions beyond those indicated under "recommended operating 
conditions" is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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54ACT11241, 74ACT11241 
OCTAL BUFFERS AND LINE DRIVERS WITH 3 STATE OUTPUTS 



recommended operating conditions 









54ACT11241 


74ACT11241 


UNIT 








MIN 


MAX 


MIN 


MAX 


vcc 


Supply voltage 




4.5 


5.5 


4.5 


5.5 


V 


V| H 


High-level input voltage 




2 


2 


V 


V|L 


Low-level input voltage 




0.8 


0.8 


V 


'OH 


High-level output current 






-24 


-24 


mA 


lOL 


Low-level output current 







24 


24 


mA 


V| 


Input voltage 







vcc 





vcc 


V 


v 


Output voltage 







vcc 





vcc 


V 


At/Av 


Input transition rise or tall rate 







10 





10 


ns V 


T A 


Operating free-air temperature 




-55 


125 


-40 


85 


°c 



electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 



PARAMETER 


TEST CONDITIONS 


vcc 


T A = 25 °C 


54ACT11241 


74ACT11241 


UNIT 


MIN TYP MAX 


MIN MAX 


MIN MAX 


V H 


l H - -50 mA 


4.5 V 


4.4 


4.4 


4.4 


V 


5.5 V 


5.4 


5.4 


5.4 


lOH = - 24 mA 


4.5 V 


3.94 


3.7 


3.8 


5.5 V 


4.94 


4.7 


4.8 


'OH = - 50 mA' 


5.5 V 




3.85 




'OH = -75 mA t 


5.5 V 






3.85 


vol 


lOL = 50 )jA 


4.5 V 


0.1 


0.1 


0.1 


V 


5.5 V 


0.1 


0.1 


0.1 


'OL = 24 mA 


4.5 V 


0.36 


5 


0.44 


5.5 V 


0.36 


0.5 


0.44 


lOL = 50 mA r 


5.5 V 




1.65 




l L 1 '5 mA' 


5.5 V 






1.65 


ioz 


Vq = Vcc or GND 


5.5 V 


±0.5 


± 10 


±5 


f,A 


ii 


v l = V C C °r GND 


5.5 V 


±0.1 


± 1 


± 1 


M A 


ice 


V| = V C c or GND. lo = 


5.5 V 


8 


160 


80 


pA 


Alec* 


One input at 3.4 V. 

Other inputs at GND or Vcc 


5.5 V 


0.9 


1 


1 


mA 


Ci 


V| = V CC or GND 


5 V 


4 






pF 


Co 


v o ~. v cc 01 GND 


5 V 


10 






pF 



T Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 

*This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than V or VcC- 

switching characteristics, Vqc = 5 V ±0.5 V (see Figure 1) 



PARAMETER 


FROM 


TO 


T A = 25 °C 


54ACT 11241 


74ACT11241 


UNIT 


(INPUT) 


IOUTPUTI 


MIN TYP MAX 


MIN MAX 


MIN MAX 


tPLH 


A 


Y 


7.5 








'PHL 


6 








tPZH 


i 5 


Y 


8.5 








'PZL 


7.9 








'PHZ 


1 G 




7.9 






ns 


tpLZ 


Y 


8.6 






tPZH 


2G 


Y 


7.5 








'PZL 




7.1 








«PHZ 


2 G 


Y 


8 








tPLZ 


8.6 
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54ACT11241, 74ACT11241 

OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 



■ 

! 



operating characteristics, Vcc = 5 V, Ta = 25 °C 



PARAMETER 


TEST CONDITIONS 


TYP 


UNIT 


Cp<j Power dissipation capacitance per buffer 


Outputs enabled 


C L = 50 pF, f = 1 MHz 


27 


pF 


Outputs disabled 


9 




> 

I 

I 



PARAMETER MEASUREMENT INFORMATION 



FROM OUTPUT 
UNDER TEST 



C L - SO pF 



r 



— • VA f O 

| 500 a 

V 



2 X V CC 
O OPEN 
GND 





TEST 


SI 




<PLH'«PHL 


OPEN 




•PLZ'tPZL 


2 x V CC 




•PHZ/.PZH 





LOAD CIRCUIT 



INPUT 
(See Note 



'PLH-H *\ 

t 



1.5 V 



60% V CC . 



50% V CC 



•PHL 

H v 0H 



vol 



PROPAGATION DELAY TIMES 



OUTPUT CONTROL 
(Low level enablingl 

OUTPUT 
WAVEFORM 1 
S1 at 2 X V CC 
{See Note C) 

OUTPUT 
WAVEFORM 2 
SI at GND 
(See Note CI 



M— <pzl — H 


(•— «PLZ— H 


1 s! 

J)r^50% V CC 


! / 

■f.20% V CC 


K» 'PZH— ¥\ | 


J^50% V CC 


-^80% V CC 



.3 V 

-0 

- vcc 
-vol 



K-'phz— W 

AND DISABLE TIMES 



NOTES: A. C[_ includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics: PRR < 10 MHz. Z = 50 n. t, = 3 ns, tf = 3 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

FIGURE 1 . LOAD CIRCUIT AND VOLTAGE WAVEFORMS 
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54AC11244, 74AC11244 
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 



3-State Outputs Drive Bus Line 
Memory Address Registers 

New Flow-Through Architecture to Optimize 
PCB Layout 

Center-Pin Vcc and GND Configurations to 
Minimize High-Speed Switching Noise 

EPIC* (Enhanced-Performance Implanted 
CMOS) 1-pm Process 

500-mA Typical Latch-Up Immunity at 
125°C 

Package Options Include Plastic "Small 
Outline" Packages. Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 



description 



These octal buffers and line drivers are designed 
specifically to improve both the performance and 
density of three-state memory address drivers, 
clock drivers, and bus-oriented receivers and 
transmitters. Taken together with the AC1 1 240 
and AC1 1 241 , these devices provide the choice 
of selected combinations of inverting outputs, 
symmetrical G (active-low output control) 
inputs, and complementary G and G inputs. 

The 54AC1 1244 is characterized for operation 
over the full military temperature range of 
-55°C to 125°C. The 74AC11244 is 
characterized for operation from -40°C to 
85°C. 



54AC1 1244 . . . JT PACKAGE 
74AC11244 ... DW OR NT PACKAGE 
(TOP VIEWI 



1Y1 ^20lG 
1Y2C2 23D1A1 



1Y3 Z 3 
1Y4 C" 

gndO 

GNDL> 

gnd Z y 

GND Z 8 
2Y1 C9 
2Y2 C 10 
2Y3 Z 11 
2Y4 U 12 



22 3 1A2 
21 3 1A3 
20 3 1 A4 

isUvcc 

18 1 V C C 
17 ] 2A1 
16 3 2A2 
15 ] 2A3 
14 J 2A4 
13[]2G 



54AC11244 . . . FK PACKAGE 
(TOP VIEW! 

co tI- U U w- (N 

< < u o u < < 
>- ^ > z > n w 
l_l l_l l_l l_i l_i l_i l_l 



1A2 ]5 
1A1 ]6 

1G ]7 

NC 
1Y1 
1Y2 ]10 
1Y3 ]n 



4 3 2 1 28 27 26 



]8 
J9 



12 13 14 15 16 17 18 

n n n n n 1 — 1 1 — 1 



25[ 2A3 
24 [ 2A4 
23 [ 2G 
22[ NC 
21 [ 2Y4 
20[ 2Y3 
19[ 2Y2 



1 O O O O O — 
> Z Z 2 Z Z > 

o o o u ^ 



NC-No internal connection 



o 

c/> 
o 
IE 
o 

•a 
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O 
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EPIC is a trademark of Texas Instruments Incorporated 

PRODUCTION DATA documents contain information m . Copyright © 1987, Texas Instruments Incorporated 

currant as of publication date. Products conform to -aKf£ 

specifications per the terms of Texas Instruments I FXA^ ^IT 



logic symDoi 1 



(241, 



1A1 
1A2 
1A3 ■ 
1A4 ■ 



2A1 
2A2 



1171 



> V 



116) 



2A3 iiSL 
2A4^tL 



J> V 



111 



[41 



1Y1 
1Y2 
1Y3 
1Y4 



(23) 



(21) 



2Y1 
2Y2 
2Y3 
2Y4 



1A4 «»!_ 









in 








1 2) 








(3) 







2G 1131 



f This symbol is in accordance with ANSI/IEEE Std 91-1984 and 

I6C Publication 617-12. 
Pin numbers shown are for DW, JT, and NT packages. 



2A2 



1161 



2A3 J15> £5 

2A4^-£ 









(9) 








110) 


H 






(11) 







1Y4 

2Y1 



2Y3 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 

Supply voltage, Vrjc -0.5 V to 7 V 

Input voltage, V| (see Note 1) -0.5 V to Vcc + 0.5 V 

Output voltage, Vrj (see Note 1) -0.5 V to Vcc + 0.5 V 

Input clamp current, l|K (V| < or V| > Vcc) ±20 mA 

Output clamp current, IfjK (Vo < or Vo > Vcc) ± 50 mA 

Continuous output current, Irj (Vo = to Vcc) ±50 mA 

Continuous current through Vcc ° r GND pins ±200 mA 

Storage temperature range -65°Cto150°C 

^Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings 
only and functional operation of the device at these or any other conditions beyond those indicated under "recommended operating 
conditions" is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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54AC11244, 74AC1 1244 
OCTAL BUFFERS AND LINE DRIVERS WITH 3 STATE OUTPUTS 



recommended operating conditions 





D«fMl* I I ***** 


/ *f HI* I I ***** 


UNIT 




iuiin Nniui May 

mini nun ivima 


Vqc Supply voltage (see Note 2) 


3 5 5 5 


3 5 5 5 


V 


V|h High-level input voltage 


V C C = 3 V 


2 1 


2 1 


V 


Vcc = 4 - 5 v 


3 15 


3 15 


V CC = 5.5 V 


3 85 


3 85 


V|l Low-level input voltage 


V CC = 3 V 






V 


V CC = 4.5 V 


1 .35 


1.35 


V C C = 5.5 V 


1 .65 


1 .65 


'OH High-level output current 


V C C = 3 V 


-4 


-4 


mA 


V CC - *• = V 


-24 


-24 


V C C = 5.5 V 


-24 


-24 


Iql Low-level output current 


V C C = 3 V 


12 


12 


mA 


Vcc = «-5 V 






V C C = 5.5 V 






V| Input voltage 


o v cc 


o v cc 


V 


Vq Output voltage 


v cc 


v cc 


V 


At/Av Input transition rise or fall rate 


G 


5 


5 


ns/V 


Data 


10 


10 


Ta Operating free-air temperature 


-55 125 


-40 85 


•c 



CO 
+■« 

'5 
o 

O 
CO 

o 



■a 

a> 
o 
c 

(0 

> 
■a 

< 



NOTE 2: No electrical or switching characteristics are specified at Vcc < 3 V. Operation between 2 V and 3 V is not recommended, but 
within that range, a device output will maintain a previously established logic state. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 



PARAMETER 


TEST CONDITIONS 


vcc 


T A - 25 °C 


54AC11244 


74AC11244 


UNIT 


MIN TYP MAX 


MIN MAX 


MIN MAX 


V H 


l H = - 50 ilA 


3 V 


2.9 


2.9 


2.9 


V 


4.5 V 


4.4 


4.4 


4.4 


5.5 V 


5.4 


5.4 


5.4 


Iqh - -4 mA 


3 V 


2.58 


2.4 


2.48 


lOH = -24 mA 


4.6 V 


3 94 


3.7 


3.8 


5.5 V 


4.94 


4.7 


4.8 


'OH = -50 mA' 


5.5 V 




3.85 




'OH = _75 mA 1 


5.5 V 






3.85 


vol 


lOL = 50 ^A 


3 V 


0.1 


0.1 


0.1 


V 


4.5 V 


0.1 


0.1 


0.1 


5.5 V 


0.1 


0.1 


0.1 


lOL = 12 mA 


3 V 


0.36 


0.5 


0.44 


'OL = 24 mA 


4.5 V 


0.36 


0.5 


0.44 


5.5 V 


0.36 


0.5 


0.44 


'OL = 50 mA' 


5.5 V 




1.65 




l L = 75 mA' 


5.5 V 






1.65 


Iqz 


v = v cc or GND 


5.5 V 


±0.5 


±10 


±5 


^ 


!i 


V! = V CC or GND 


5.5 V 


±0.1 


± 1 


± 1 




'CC 


v l = V C c or GND. 

Iq - 


5.5 V 


8 


160 


80 


P* 


C| 


V| = V C c or GND 


5 V 


4 






pF 


Co 


Vo = Vcc or GND 


5 V 


10 






pF 



*Not more than one output should be tested at one time, and the duration of the test should not exceed 10 ms. 
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54AC 11244, 74AC11244 

OCTAL BUFFERS AND LINE DRIVERS WITH 3 STATE OUTPUTS 



switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted) (see Figure 1) 



PARAMETER 


FROM 


TO 


Vcc 


T A 


- 25 


°C 


54AC11244 


74AC11244 


UNIT 


(INPUT) 


(OUTPUT) 


RANGE 


MIN 


TYP 


MAX 


MIN 


MAX 


MIN 


MAX 


tPLH 






3.3 ±0.3 V 


1.5 


7.1 


9.3 


1.5 


10.8 


1.5 


10.2 




A 


Y 


5 ±0.5 V 


1.5 


4.9 


6.7 


1.5 


7.7 


1.5 


7.3 


ns 


tPHL 


3.3 ±0.3 V 


1.5 


6.3 


8.6 


1.5 


10.5 


1.5 


9.5 






5 +0.5 V 


1.5 


4.5 


6.4 


1.5 


7.4 


1.5 


6.9 




<PZH 






3.3 ±0.3 V 


1.5 


8 


10.7 


1.6 


12.9 


1.5 


11.8 








5 ±0.5 V 


1.5 


5.4 


7.7 


1.5 


9.3 


1.5 


8.5 






E 


Y 


















ns 


tpZL 




3.3 ±0.3 V 


1.5 


7.9 


10.6 


1.5 


12.9 


1.5 


11.9 






5 ±0.5 V 


1.5 


5.4 


7.6 


1.5 


9.1 


1.5 


8.5 




tPHZ 






3.3 ±0.3 V 


1.5 


5.9 


7.9 


1.5 


8.7 


1.5 


8.3 




5 


Y 


5 ±0.5 V 


1.5 


5.2 


7 


1.5 


7.6 


1.5 


7.3 


ns 


'PLZ 


3.3 ±0.3 V 


1.5 


7.2 


9.4 


1.5 


10.4 


1.5 9.9 






5 ±0.5 V 


1.5 


5.8 


7.8 


1.5 


8.6 


1.5 


8.2 





operating characteristics, Vcc = 5 V, Ta = 25 °C 



PARAMETER 


TEST CONDITIONS 


TYP 


UNIT 


Cpd Power dissipation capacitance per buffer 


Outputs enabled 


C L = 50 pF, f = 1 MHz 


27 


pF 


Outputs disabled 


9 
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54AC 11244, 74AC11244 
OCTAL BUFFERS AND LINE DRIVERS WITH 3 STATE OUTPUTS 



PARAMETER 



INFORMATION 



FROM OUTPUT 
UNDER TEST 



C L - 50 
ISee Note 



SI Jl 

-Wv ' 



p2 X V C C 
O OPEN 
GND 



LOAD CIRCUIT 



TEST 


SI 


•PLH"PHL 
l PLZ'<PZL 
'PHZ'<PZH 


OPEN 

2 x V CC 
GND 



INPUT 



■v cc 



50% V CC 



H M-'PHL 



A V 0H 



OUTPUT 



50% Vqc 



^ 50%V C C ^ 



vol 



PROPAGATION DELAY TIMES 



OUTPUT CONTROL 
(Low-level enabling) 

OUTPUT 
WAVEFORM 1 ' 
SI at 2 X V C C 
ISee Note C) 

OUTPUT 
WAVEFORM 2 
SI at GND 
ISee Note C) 



1 N 



50% V CC 



4 



50% V CC 



50% V CC 



|*— IPZH— *\ 



vcc 



v 

_J-_20% Vcc_ 



-vcc. 

- 

vcc 
vol 



80% V CC V ° H 



H-'phz-H 



^80" 



A. C[_ includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z = 50 0, t r = 3 ns, tf = 3 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

FIGURE 1 . LOAD CIRCUIT AND VOLTAGE WAVEFORMS 



(A 

■5 

o 

O 

<*> 

o 



■D 

03 
O 

c 

CO 

> 

< 
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54ACT1 1244, 74ACT1 1244 
OCTAL BUFFERS AND LINE DRIVERS WITH 3 STATE OUTPUTS 



D2957. AUGUST 1987 



3-State Outputs Drive Bus Lines or Buffer 
Memory Address Registers 

• Inputs are TTL-Voltage Compatible 

New Flow-Through Architecture to Optimize 
PCB Layout 

• Center-Pin Vcc and GND Configurations to 
Minimize High-Speed Switching Noise 

• EPIC" (Enhanced-Performance Implanted 
CMOS) 1-fim Process 

• 500-mA Typical Latch-Up Immunity at 
125°C 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 

description 

These octal buffers and line drivers are designed 
specifically to improve both the performance and 
density of three-state memory address drivers, 
clock drivers, and bus-oriented receivers and 
transmitters. Taken together with the 
'ACT 11240 and 'ACT 11241, these devices 
provide the choice of selected combinations of 
inverting outputs, symmetrical G (active-low 
output control) inputs, and complementary G 
and G inputs. 

The 54ACT1 1 244 is characterized for operation 
over the full military temperature range of 
-55°C to 125°C. The 74ACT11244 is 
characterized for operation from -40°C to 
85°C. 



54ACT1 1244 . . . JT PACKAGE 
74ACT11244 ... DW OR NT PACKAGE 
(TOP VIEWI 



1Y1 C ' U 24 3 1 G 
1Y2C 2 23p1A1 



1Y3 C 3 
1Y4C" 
GND C 5 
GND Ze 
GND C ' 
GND CB 
2Y1 O 
2Y2 C 10 
2Y3 C 1 1 
2Y4 Ql2_ 



22 3 1A2 
21 3 1A3 
20 3 1 A4 

18 D V C C 
17 3 2A1 
16 3 2A2 
15 3 2A3 
14 ] 2A4 
i3p2G 



54ACT1 1244 . . FK PACKAGE 
(TOP VIEWI 

ay rf U CJ CM 
< < O O CJ < < 
«- > Z > CM CM 
I I I I I 1 1 I 1 I l_l 1_J 



]« 



1A2[]5 
1A1 
1G 

NC J] 8 
1Y1 
1Y2 
1Y3 



4 3 2 1 28 27 26 



]9 
J11 



12 13 14 15 16 17 18 
nnnnnnn 



Q Q CJ Q Q '- 

■ 2 2 2 2 2 £ 
*" O U & (3 ^ 



NC-No internal connection 



2A3 
2A4 
2G 



25 [ 
24 [ 
23[ 
22[ NC 
21 [ 2Y4 
20[ 2Y3 
19[ 2Y2 



"5 
o 



CO 
O 

o 

a> 
o 
c 

■o 

< 



EPIC is a trademark of Texas Instruments Incorporated. 
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54ACT11244, 74ACT11244 

OCTAL BUFFERS AND LINE DRIVERS WITH 3 STATE OUTPUTS 



logic symbol? 



1A1 
1A2 

1A3 . 
1A4 ■ 

23 

2A1 
2A2 
2A3 
2A4 




(24) ^ 


EN 

t r 


11) 


I23) 


> V 


1221 


(2) 




1211 


I3I 




120) 




(41 


1131 


(9) 




EN 

4 r 


(17) 


t> V 


1161 


(101 




(151 


(111 




(141 


1121 





1Y1 
1Y2 
1V3 
1Y4 



logic diagram (positive logic) 



(22) 









(1) 








121 








(3) 







2Y1 
2Y2 
2Y3 
2Y4 



'This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617 12. 
Pin numbers are for DW. JT, and NT packages. 



117) 



(161 



1151 







V- 


(91 






V- 


110) 






V- 


1111 







(141 



2Y1 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 

Supply voltage, Vcc -0.5 V to 7 V 

Input voltage. V| Isee Note II -0.5 V to Vcc + 0.5 V 

Output voltage, Vo (see Note 11 -0.5 V to Vcc + 05 V 

Input clamp current, l|K (V| < or V| > Vcc> * 20 mA 

Output clamp current, loK (Vo < or Vo > Vcc> ± 50 mA 

Continuous output current, lo (Vo = to Vcc' ± 5 mA 

Continuous current through Vcc or GND P ins ±200 mA 

Storage temperature range - 65 °C to 1 50 °C 

1 Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings 
only and functional operation of the device at these or any other conditions beyond those indicated under "recommended operating 
conditions" is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 



recommended operating conditions 







54ACT11244 


74ACT11244 


UNIT 






MIN 


MAX 


MIN MAX 


vcc 


Supply voltage 


4.5 


5.5 


4.5 


5.5 


V 


V|H 


High-level input voltage 


2 


2 


v 


VlL 


Low-level input voltage 


0.8 


0.8 


v 


'OH 


High-level output current 


-24 


-24 


mA 


lot 


Low-level output current 


24 


24 


mA 


V| 


Input voltage 





vcc 





vcc 


V 


v 


Output voltage 





vcc 





vcc 


V 


at/Av 


Input transition rise or fall rate 





10 





10 


ns v 


t a 


Operating free-air temperature 


- 55 


125 


4 


35 


°c 
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54ACT11244, 74ACT11244 
OCTAL BUFFERS AND LINE DRIVERS WITH 3 STATE OUTPUTS 



electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 



PARAMETER 


TEST CONDITIONS 


Vcc 


T A = 25 °C 


54ACT1 1244 


74ACT 1 1 244 


UNIT 


aaifti -r\/n Banw 

MIN TYP MAX 


MIN MAX 


MIN MAX 


V H 


l H - 50 H A 


4.5 V 


4.4 


4.4 


4.4 


V 


5. 5 V 


5.4 


5.4 


5.4 


'OH = - 24 mA 


4,5 V 


3.94 


3.7 


3.8 


5.5 V 


4.94 


4.7 


4.8 


'OH " -BO mA' 


5.5 V 




3 8 5 




lOH = - 75 mA' 


5.5 V 






3 35 


vol 


l L = 50 M A 




0. 1 


0. 1 


0. 1 


V 


5.5 V 


0.1 


0.1 


I 


lOL • 24 mA 


4.5 V 


0.36 


0.5 


0.44 


5.5 V 


0.36 


0.5 


0.44 


'OL = 50 mA' 


5.5 V 




1.65 




l L = 75 mA' 


5.5 V 






1.65 


ioz 


v O = V CC or GND 


5 5 V 


±0.5 


± 10 


±5 


,iA 


ii 


V| = Vcc °f GND 


5.5 V 


±0.1 


± 1 


± 1 


MA 


ice 


v l = V CC °< GND, lo = 


5.5 V 


8 


160 


80 


«A 


ilCC* 


One input at 3.4 V, 

Other inputs at GND or Vcc 


5.5 V 


0.9 


1 


1 


mA 


Ci 


V| = V C c 0' GND 


5 V 


4 






pF 


Co 


v O - V CC or GND 


5 V 


,0 






pF 



T Not more than one output should be tested at a time, and the duration of the test should not exceed 1C 
*This is the increase in supply current for each input that is at one of the specified TTL voltage levels rat 



r than V or V^C- 



switching characteristics, Vcc = 5 V ±0.5 V (see Figure 1} 



PARAMETER 


FROM 


TO 




- 25 


°c 


54ACT11244 


74ACT11244 


UNIT 


(INPUT) 


(OUTPUT) 


MIN 


TYP 


MAX 


MIN 


MAX 


MIN 


MAX 


T PLH 


A 


Y 


1.5 


6 


8.9 


1.5 


10.6 


1.5 


9.9 


ns 


'PHL 


1.5 


5.4 


8.6 


1.5 


9.7 


1.5 


9.2 


'PZH 


5 


Y 


1.5 


6.6 


1 1 3 


1.5 


13.4 


1.5 


12.5 


ns 


<PZL 


1.5 


6.7 


10.5 


1.5 


12.2 


1.5 


11.4 


tPHZ 


5 


Y 


1.5 


7.4 


9.8 


1.5 


10.8 


1.5 


10.4 


ns 


'PLZ 


1.5 


7.8 


10.6 


1.5 


11.6 


1.5 


11.2 



operating characteristics. Vcc = 5 V. T A = 25 °C 



PARAMETER 


TEST CONDITIONS 


TYP 


UNIT 


Cpd Power dissipation capacitance per buffer 


Outputs enabled 


C L = 50 pF. f = 1 MHz 


27 


pF 


Outputs disabled 


9 
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54ACT11244, 74ACT11244 

OCTAL BUFFERS AND LINE DRIVERS WITH 3 STATE OUTPUTS 



PARAMETER MEASUREMENT INFORMATION 



FROM OUTPUT_ 
UNDER TEST 



C L - 50 pF . 
(See Note Al ' 



02 x V CC 
-W*—-' O OPEN 



OGND 



TEST 


SI 


'PLH"PHL 
'PL2"PZL 
<PHZ'<PZH 


OPEN 

2 x V CC 
GND 



LOAD CIRCUIT 



> 

Q. 
< 
03 
3 

O 



O 

C/> 

o 

o 
tn 



INPUT 
(See Note 



'PHL 
-i V 0H 



OUTPUT 50% V CC Jf. 50% V cc 



vol 



PROPAGATION DELAY TIMES 



OUTPUT CONTROL 
(Low-level enabling) 

OUTPUT 
WAVEFORM 1 
SI at 2 X Vcc 
(See Note C) 

OUTPUT 
WAVEFORM 2 
SI at GND 
(See Note CI 



V1.5 V 
> 



X— <pzl — H 



(«— 'PLZ— H 



50% V CC 



/ — 

_£2.o% ycc_ 



-= v cc 
vol 



50% V CC 



■80% V CC V ° H 



H— 'phz— M 

ENABLE AND DISABLE TIMES 



^•80' 



A. C|_ includes probe and jig capacitance. 

8. Input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Z = 500, t r = 3 ns, tf = 3 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

FIGURE 1. LOAD CIRCUIT AND VOLTAGE WAVEFORMS 
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54AC11245. 74AC1 1245 
OCTAL BUS TRANSCEIVERS WITH 3 STATE OUTPUTS 



D2957. JULY 1987 



• 3-State Outputs Drive Bus Lines Directly 

• New Flow-Through Architecture to Optimize 
PCB Layout 

• Center-Pin Vcc a nd GND Configurations to 
Minimize High-Speed Switching Noise 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) 1-ym Process 

• 500-mA Typical Latch-Up Immunity at 
125 °C 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 



54AC11245 . . . JT PACKAGE 
74AC11246 ... DW OR NT PACKAGE 
(TOP VIEWI 



A1 Hi U24P DIR 



A2 C 2 
A3 C3 
A4 C4 
GND Z 5 
GND Zs 
GND C7 
GND Qb 
A5 O 
A6 fj 10 
A7[jl 
A8C12 



3f" 
3 B2 
3 B3 
3 B4 
3 V CC 

3 vcc 

3 B5 
3 B6 

3 87 

] B8 

13.3 B 



description 



These octal bus transceivers are designed for 
asynchronous two-way communication 
between data buses. The control function 
implementation minimizes external timing 
requirements. 

The devices allow data transmission from the A 
bus to the B bus, or from the B bus to the A bus, 
depending upon the logic level at the direction 
control (DIR) input. The enable input (G) can be 
used to disable the device so that the buses are 
effectively isolated. 

The 54AC1 1 245 is characterized for operation 
over the full military temperature range of 
-55°C to 125°C. The 74AC11245 is 
characterized for operation from -40°C to 
85°C. 



54AC1 124B . . . FK PACKAGE 
(TOP VIEW) 



n ^ U O CJ u> cd 
m CD > Z > m co 
I — 1 1 — I I — 1 1 — I \ — I I — I LI 



B2 ]5 

B1 ]6 

DIR ]7 

NC ]8 

A1 ] 9 

A2 ]io 

A3 ]11 



4 3 2 1 28 27 26 



12 13 14 15 16 17 18 

n n nn n n n 



B7 
B8 
G 



2Sl 
24 [ 
23 [ 
22 [ NC 
21 [ A8 
20 [ A7 
19[ A6 



* O Q O Q O m 

< z z z z z < 

<D 13 (3 13 
NC — No internal connection 



FUNCTION TABLE 



ENABLE 


DIRECTION 
CONTROL 


OPERATION 


G 


DIR 




L 


L 


B data to A bus 


L 


H 


A data to B bus 


H 


X 


Isolation 



EPIC is a trademark of Texas Instruments Incorporated. 



PRODUCT PREVIEW documents contain information ■ . 

on products in the formative or daxign phase of ~ <Jll 

development. Characteristic dete and other IEXAS ^ir 
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54AC11245, 74AC11245 

OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 



> 
Q. 
< 

3 
O 
CD 

o. 
o 

o 

CO 

o 



logic symbol''' 

5 _U3i — ^ 



1! 



G3 

3 EN1 [BAl 
3 EN2 IAB] 



A2- 
A3- 
A4- 
A5- 
A6- 
A7- 
A8- 



(11 


V1 < 


(23) 


(2) 


ir 

(22) 




13) 




1211 






(20) 




(91 


.. ► 1171 




110) 


(161 


1111 J' 




1151 




(12,^ 











-B2 
-B3 
-B4 
-B5 



t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 

IEC Publication 617-12. 
Pin numbers shown are for DW, JT, and NT packages. 



logic diagram (positive logic) 

(24)f 




B1 



Pin numbers shown are for DW, JT, and NT packages. 



-a 
do 
O 



TJ 

m 
< 

1 
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54AC11245, 74AC11245 
OCTAL BUS TRANSCEIVERS WITH 3 STATE OUTPUTS 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) t 

Supply voltage, Vqc -0.5 V to 7 V 

Input voltage, V| (see Note 1) -0.5 V to Vcc + O-o V 

Output voltage, Vo (see Note 11 -0.5 V to Vcc + 0.5 V 

Input clamp current, l|K (V| < or V| > Vcc) ±20 mA 

Output clamp current, IrjK < v < or Vo > Vcc) * 50 mA 

Continuous output current, Irj (Vo = to Vcc' ± 50 mA 

Continuous current through Vcc ° r GND pins ±200 mA 

Storage temperature range -65°Cto150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings 
only and functional operation of the device at these or any other conditions beyond those indicated under "recommended operating 
conditions" is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 





54AC11245 


74AC11245 


UNIT 


MIN NOM MAX 


MIN NOM MAX 


Vrjc Supply voltage (see Note 21 


3 5 5.5 


3 5 5.5 


V 


V|h High-level input voltage 


V CC = 3 V 


2.1 


2.1 


V 


v C c = 4-5 v 


3.15 


3.15 


V CC = 5.5 V 


3.85 


3.85 


Vjl Low-level input voltage 


V C C = 3 V 


0.9 


0.9 


V 


V CC - 4 -5 V 


1.35 


1.35 


V CC = 5.5 V 


1.65 


1.65 


lOH High-level output current 


V C c = 3 V 


-4 


-4 


mA 


V CC = ".5 V 


-24 


-24 


Vcc - 5 5 v 


-24 


-24 


IqL Low-level output current 


V C c = 3 V 


12 


12 


mA 


Vcc - 4 5 v 


24 


24 


V C c - 5.5 V 


24 


24 


V| Input voltage 


o v cc 


V CC 


V 


Vq Output voltage 


v cc 


V CC 


V 


At/Av Input transition rise or fall rate 


10 


10 


ns/V 


Tfi, Operating free-air temperature 


-55 125 


-40 85 


°C 



w 

"5 

o 

O 
CO 

O 

o 

o> 
u 
c 

(0 

> 
-a 
< 



UJ 

> 

UJ 
DC 
CL 



NOTE 2: No electrical or switching characteristics are specified at Vqc < 3 V. Operation between 2 V and 3 V is not recommended, 
but within that range a device output will maintain a previously established logic state. 



Q 
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54AC11245, 74AC11245 

OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 



electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 



PARAMETER 


TEST CONDITIONS 


vcc 


T A = 25 °C 


54AC11245 


74AC11245 


UNIT 


MIN TYP MAX 


MIN MAX 


MIN MAX 


V H 


lOH = - 60 P A 


3 V 


2.9 


2.9 


2.9 


V 


4.5 V 


4.4 


4.4 


4.4 


5.5 V 


5.4 


5.4 


5.4 


Iqh = -4 mA 


3 V 


2.58 


2.4 


2.48 


lOH = -24 mA 


4.5 V 


3.94 


3.7 


3.8 


5.5 V 


4.94 


4.7 


4.8 


l OH = - 50 mA t 


5.5 V 




3.85 




(OH = -75 mA T 


5.5 V 






3.85 


vol 


l L = 50 mA 


3 V 


0.1 


0.1 


0.1 




4.5 V 


0.1 


0.1 


0.1 


5.5 V 


0.1 


0.1 


0.1 


lOL = 12 mA 


3 V 


0.36 


0.5 


0.44 


V 


'OL = 24 mA 


4.5 V 


0.36 


0.5 


0.44 


5.5 V 


0.36 


0.5 


0.44 


lOL ■» 50 mA f 


5.5 V 




1.65 






'OL = 75 mA * 


5.5 V 






1.65 


ioz 


v O = V CC or GND 


5.5 V 


±0.5 


+ 10 


±5 


fA 


Ij 


V| = V CC or GND 


5.5 V 


±0.1 


± 1 


± 1 


fA 


ice 


V| = Vcc or GND, 

Iq • 


5.5 V 


8 


160 


80 


fA 


Si 


V| = Vcc or GND 


5 V 


4 






pF 


Co 


v o = v cc or GND 


5 V 


10 






PF 



* Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 



switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted) (see Figure 1) 



PARAMETER 


FROM 


TO 


VCC 


T A = 25 °C 


54AC 11245 


74AC 11245 


UNIT 


(INPUT! 


(OUTPUT) 


RANGE 


MIN TYP MAX 


MIN MAX 


MIN MAX 


tpLH 






3.3 ±0.3 V 










A or B 


B or A 


5 ±0.5 V 


6.9 






ns 


<PHL 


3.3 +0.3 V 












5 ±0.5 V 


6.1 








tPZH 






3.3 ±0.3 V 










G 


B or A 


5 ±0.5 V 


8 






ns 


»PZL 


3.3 ±0.3 V 












5 ±0.6 V 


8.1 








'PHZ 






3.3 ±0.3 V 










G 


B or A 


5 +0.5 V 


7.2 








'PLZ 


3.3 ±0.3 V 








ns 






5 ±0.5 V 


7.6 









operating characteristics. Vcc = 5 V, Ta = 25 °C 



PARAMETER 


TEST CONDITIONS 


TYP 


UNIT 


Cpd Power dissipation capacitance per transceiver 


Outputs enabled 


C L = 50 pF, f = 1 MHz 


64 


pF 


Outputs disabled 


16 
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54AC11245, 74AC1 1245 
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 



PARAMETER MEASUREMENT INFORMATION 



FROM OUTPUT 
UNDER TEST 



Cl - 50 pF . 
(See Note A) ' 



l 



2 X V CC 
O OPEN 
GND 



TEST 


S1 


tPLH'tPHL 
tpu'«P2L 
'PHZ'<PZH 


OPEN 

2 x V CC 
GND 



LOAD CIRCUIT 



INPUT 
(See Note 



nf50%V cc VE 

•i 



•v cc 



50% V C c 



H H-'PHL 

-I V 0H 



OUTPUT 50% V CC 



50% V CC 



vol 



PROPAGATION DELAY TIMES 



OUTPUT CONTROL 
(Low-level enabling) 

OUTPUT 
WAVEFORM 1 ' 
SI at 2 X V C c 
(See Note C) 

OUTPUT 
WAVEFORM 2 
SI at GND 
(See Note CI 



50% V C c 



K— tpzL — H 



50% V C c 



'+- 

H 'PLZ— H 



K tpzH— q 



50% V C c 



/ — 



-vcc 

- 

vcc 
vol 



H-'PHZ-W 



ENABLE AND DISABLE TIMES 



A. Cl includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics: PRR s 1 MHz, Z = 50 0. t r = 3 ns. tf = 3 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

FIGURE 1. LOAD CIRCUIT AND VOLTAGE WAVEFORMS 



> 
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cc 

CL 
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o 
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54ACT11245, 74ACT1 1245 
OCTAL BUS TRANSCEIVERS WITH 3 STATE OUTPUTS 



D2957. JULY 1987 



3-State Outputs Drive Bus Lines Directly 

Inputs are TTL-Voltage Compatible 

New Flow-Through Architecture to Optimize 
PCB Layout 

Center-Pin Vcc and GND Configurations to 
Minimize High-Speed Switching Noise 



EPIC™ (Enhanced-Performance I 
CMOS) 1-jjm Process 

500-mA Typical Latch-Up Immunity at 
125°C 

Package Options Include Plastic "Small 
Outline" Packages. Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 



description 



These octal bus transceivers are designed for 
asynchronous two-way communication 
between data buses. The control function 
implementation minimizes external timing 
requirements. 

The devices allow data transmission from the 
A bus to the B bus, or from the B bus to the 
A bus, depending upon the logic level at the 
direction control (DIR) input. The enable input IGI 
can be used to disable the device so that the 
buses are effectively isolated. 

The 54ACT1 1 245 is characterized for operation 
over the full military temperature range of 
-55°C to 125°C. The 74ACT11245 is 
characterized for operation from -40°C to 
85°C. 



54ACT11245 . . . JT PACKAGE 
74ACT11245 ... DW OR NT PACKAGE 
(TOP VIEW) 



ai rfru 

A2 C 2 

A3 L> 

A4 £4 
GND C 5 
GND C6 
GND Z ' 
GND Ca 

A5 [> 

A6 C 10 

A7C11 

A8C12 



H DIR 
DB1 
3 B2 
3 B3 
I]B4 

3 v cc 
1 v cc 

] B5 

1 B6 
DB7 

2 B8 



54ACT11245 . . . FK PACKAGE 
ITOP VIEW) 

U U 
re CJ u u in co 
03 m > z > za m 

/ LJLJLJLJU I — I I — I 



B2 p 5 
B1 
DIR 
NC 
AI 
A2 
A3 



4 3 2 1 28 27 26 



]6 
]7 
]B 
39 
1,0 



12 13 14 15 16 17 18 
nnnnn nn 



25 [ B7 
24 [ B8 
23[ G 
22 [ NC 
2l[ A8 
20[ A7 
I9[ A6 



<J Q O CJ O £H tfl 
< Z Z Z Z Z < 

NC-No internal connection 



V) 

** 

'5 
o 

O 
C/D 

o 
o 

o 
c 

CO 

> 
■0 

< 



FUNCTION TABLE 



ENABLE 

G 


DIRECTION 
CONTROL 
DIR 


OPERATION 


L 


L 


B data to A bus 


L 


H 


A data to B bus 


H 


X 


Isolation 



EPIC is a trademark of Texas Instruments Incorporated. 



UJ 

> 

111 
QC 
Q- 

r- 
O 
D 
Q 
O 
DC 



PRODUCT PREVIEW documents contain information 
on products in the formative or design phase of 
development. Characteristic data and other 
specifications are design goals. Texas Instruments 
reserves the right to change or discontinue these 
products without notice. 
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54ACT11245. 74ACT1 1245 

OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 



logic symbol* 



logic diagram (positive logic) 



G 
DIR 



i22! c=J 



124) 



G3 

3 EN1 IBAI 
3 EN2 lABl 



A3- 
A4- 
A5- 
A6- 
A7- 
A8- 



111 


VI <3 




121 


l2 . 3 ' 
1221 


> 2V 




(31 


(21! 




14) 


120) 




(91 






1101 






1111 


(151 




(12) 
« ► 


* (141 









-B2 
-B3 
-B4 
-B5 
-B6 
-B7 
-B8 



t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 

1EC Publication 617-12. 
Pin numbers shown are for DW, JT, and NT packages. 



absolute maximum ratings over operating free-air 




Pin numbers shown are for DW, JT, and NT packages. 

temperature range (unless otherwise noted,t 









Supply voltage. Vcc 

Input voltage, V| (see Note 1 ) 

Output voltage, Vo (see Note 1 ) 

Input clamp current, l|K (V| < or V| > Vcc) • ■ • 
Output clamp current, IfJK ( v O < or Vo > Vcc' 
Continuous output current, If) (Vo = to Vcc) ■ ■ ■ 

Continuous current through Vcc or GND pins ±200 mA 

Storage temperature range -65°Cto150°C 



-0.5 V to 7 V 

-0.5 V to V C C +0.5 V 

0.5 V to Vcc +0 5 V 

tin™ a 

±50 mA 



1 Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings 
only and functional operation of the device at these or any other conditions beyond those indicated under "recommended operating 
conditions" is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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recommended operating conditions 







54ACT11245 


74ACT 11245 


UNIT 






MIN 


MAX 


MIN 


MAX 


vcc 


Supply voltage 


4.5 


5.5 


4.5 


5.5 


V 


V|H 


High-level input voltage 


2 


2 


V 


VlL 


Low level input voltage 


0.8 


0.8 


V 


!OH 


High-level output current 


-24 


-24 


mA 


lOL 


Low-level output current 


24 


24 


mA 


V| 


Input voltage 





V CC 





vcc 


V 


v 


Output voltage 





vcc 





vcc 


V 


At/Av 


Input transition rise or fall rate 





10 





10 


ns/V 


T A 


Operating free-air temperature 


- 55 


125 


-40 


85 


°C 



electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 



PARAMETER 


TEST CONDITIONS 


vcc 


T A = 25 °C 


54ACT 11245 


74ACT1 1245 


UNIT 


MIN TYP MAX 


MIN MAX 


MIN MAX 


VOH 


lOH = -50 mA 


4.5 V 


4.4 


4.4 


4.4 


V 


5.5 V 


5.4 


5.4 


5.4 


l H = - 24 mA 


4.5 V 


3.94 


3.7 


3.8 


5.5 V 


4.94 


4.7 


4.8 


'OH = - 50 mA* 


5.5 V 




3.85 




'OH = - 75 mA' 


5.5 V 






3.85 


vol 


l L = 50 mA 


4.5 V 


1 


0.1 


0.1 


V 


5.5 V 


0.1 


0.1 


0.1 


lOL = 24 mA 


4.5 V 


0.36 


0.5 


0.44 


5.5 V 


0.36 


0.5 


0.44 


'OL = 50 mA T 


5.5 V 




1.65 




l L = 75 mA' 


5.5 V 






1.65 


ioz 


Vo = Vcc 0' 2 nd 


5.5 V 


±0.5 


±10 


±5 


ma 


ii 


v l = Vcc or GND 


5.5 V 


±0.1 


± 1 


± 1 


ma 


ice 


V| = Vcc or GND. lo = 


5.5 V 


8 


160 


80 


pA 


A'cc' 


One input at 3.4 V, 

Other inputs at GND or Vcc 


5.5 V 


0.9 


1 


1 


mA 


Ci 


V| - V C c or GND 


5 V 


4 






pF 


Co 


v O = V CC or GND 


5 V 


10 






pF 



T Not more than 
T This is the 



output should be tested at a time, and the duration of the test should not exceed 10 ms. 
in supply current for each input that is at one of the specified TTL voltage levels rather than V or Vqc- 



switching characteristics, Vcc = 5 V ±0.5 V (see Figure 1) 



PARAMETER 


FROM 


TO 


T A = 25 °C 


54ACT11245 


74ACT11245 


UNIT 


(INPUT) 


(OUTPUT) 


MIN TYP MAX 


MIN MAX 


MIN MAX 


tPLH 


A or B 


B or A 


5 








<PHL 


5.9 








•PZH 


G 


A or B 


6.6 






ns 


<PZL 


7.7 






<PHZ 


S 


A or B 


8.8 








tPLZ 


8.6 
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operating characteristics, Vcc = 5 V. Ta - 25 °C 








PARAMETER 


TEST CONDITIONS 


TYP 


UNIT 


C p d Power dissipation capacitance per transceiver 


Outputs enabled 


C L = 50 pF, f = 1 MHz 


66 


pF 


Outputs disabled 


19 



PARAMETER MEASUREMENT INFORMATION 



£ 

3 
O 
CD 
Q. 

o 

o 

c/> 

o 

w 

i 



■o 

O 
g 

o 

H 
"0 

< 



FROM OUTPUT 
UNDER TEST " 



C L - 50 pF 
(See Note A] 



X 

I 



i 



2 x Vcc 
O OPEN 

500 a 

OGND 



TEST 


81 


»PLH'<PHL 
'PLZ'<PZL 
tpHZ"PZH 


OPEN 

2 x V CC 
GND 



INPUT 
(See Note 



LOAD CIRCUIT 



'PLH-H *\ 



H H-'PHL 











- 3 V 

- 





OUTPUT 50% Vcc 



H v 0H 



50% V C C 



vol 



PROPAGATION DELAY TIMES 



OUTPUT CONTROL 
(Low-level enabling) 



Pis 




H — <pzl — H 'plz— H 

I \50% V CC | 

I > I 



J^20% VCC_ 



3 V 


vcc 
Vol 



OUTPUT 
WAVEFORM 2 
SI at GND 
(See Noted 



-<PZH- 



I 



50% V CC 



H— tpHZ— W 




ENABLE AND DISABLE TIMES 



NOTES: A. C\_ includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Z Q = 50 0, t r = 3 ns. tf = 3 ns 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control 

FIGURE 1. LOAD CIRCUIT AND ' 
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D2957. MAY 1987 



54AC11373 . . . JT PACKAGE 
74AC11373 ... DW OR NT PACKAGE 
(TOP VIEWI 




B4AC11373 . . . FK PACKAGE 
(TOP VIEW) 

O O 
Q Q O U UD D 
TO -J > Z > in CD 
L-l l_l L_l L-JLJ (-1 l_J 



• 8 Latches in a Single Package 
3-State Bus-Driving True Outputs 

• Full Parallel Access for Loading 

• Buffered Control Inputs 

• New Flow-Through Architecture to Optimize 
PCB Layout 

• Center-Pin VqC and GND Configurations to 
Minimize High-Speed Switching Noise 

• EPIC* (Enhanced-Performance Implanted 
CMOS) 1-/im Process 

• 500-mA Typical Latch-Up Immunity at 
125°C 

• Package Options Include Plastic "Small 
Outline" Packages. Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 

description 

These 8-bit latches feature three-state outputs 
designed specifically for driving highly capacitive 
or relatively low-impedance loads. They are 
particularly suitable for implementing buffer 
registers, I/O ports, bidirectional bus drivers, and 
working registers. 

The eight latches of the 'AC11373 are 
transparent D-type latches. While the enable (C) 
is high, the Q outputs will follow the data (D) 
inputs. When the enable is taken low, the Q 
outputs will be latched at the levels that were 
set up at the D inputs. 

A buffered output-control input (OCI can be used 
to place the eight outputs in either a normal logic 
state (high or low logic levels) or a high- 
impedance state. In the high-impedance state 
the outputs neither load nor drive the bus lines 
significantly. The high-impedance third state and 
increased drive provide the capability to drive the 
bus lines in a bus-organized system without need 
for interface or pull-up components. 

The output control OC does not affect the internal operations of the latches. Old data can be retained 
or new data can be entered while the outputs are off. 

The 54AC1 1 373 is characterized for operation over the full military temperature range of - 55 °C to 1 25 °C. 
The 74AC 11373 is characterized for operation from -40°C to 85 °C. 



3 2 1 28 27 26 
2D[]5 • 25[ 7D 
1D ]6 24[ 8D 
OC ] 7 23 [ C 
NC ] 8 22[ NC 
1Q ]9 21[ 8Q 
2Q ] 10 2°[ 70. 
3Q Jl1 19[ 6Q 
12 13 14 15 16 17 18 
nnnnnnn 



O Q O <J Q Q a 
f Z Z Z Z z in 

NC — No internal connection 

FUNCTION TABLE (EACH LATCH) 



INPUTS 


OUTPUT 

a 


OC 


ENABLE C 


D 


L 


H 


H 


H 


L 


H 


L 


L 


L 




X 


°0 


H 


X 


X 


z 



CO 

o 

o 
•o 

i 
to 
> 
■a 

< 



EPIC is a trademark of Texas Instruments Incorporated 



PRODUCTION DATA documents contain information ■ . Copyright © 1 987, Texas Instruments Incorporated 
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54AC11373, 74AC1 1373 

OCTAL D-TYPE TRANSPARENT LATCHES WITH 3-STATE OUTPUTS 



logic symbol t 



logic diagram 



113) 



C J 

2D J22l_ 
3D. 1211 
40. 
5D 



EN 
C1 

X- 



(20) 



(171 



116) 



7D I") 



ID > 



- 1Q 
-2Q 
-3Q 
-4Q 



(10) 

6Q 






f This symbol is in accordance with ANSI/IEEE Std 91-1984 and 

IEC Publication 617-12. 
Pin numbers shown are for DW, JT, and NT p 



" packages. 




Pin numbers shown are for DW, JT, and NT packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 

Supply voltage, Vcc -0.5 V to 7 V 

Input voltage, V| (see Note 1) -0.5 V to Vcc + 05 V 

Output voltage, Vrj (see Note 1) -0.5 V to Vcc + 5 V 

Input clamp current, l|K (V| < or V| > Vcc) 

Output clamp current, l 0K &Q < or V > V C C> 

Continuous output current, l (V = to V C C» ■ 

Continuous current through Vcc or GND pins 

Storage temperature range 

Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings 
only and functional operation of the device at these or any other conditions beyond those indicated under "recommended operating 
conditions" is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 





54AC11373, 74AC11373 
OCTAL D TYPE TRANSPARENT LATCHES WITH 3-STATE OUTPUTS 



recommended operating conditions 





54AC11373 


74AC11373 


UNIT 


MIN NOM MAX 


MIN NOM MAX 


Vcc Supply voltage (see Note 2) 


3 5 5.5 


3 5 5.5 


V 


V|h High-level input voltage 


V CC = 3 V 


2.1 


2.1 


V 


V CC = 4.5 V 


3.15 


3.15 


V C c = 5.5 V 


3.85 


3.85 


V)L Low-level input voltage 


Vcc = 3 V 


0.9 


0.9 


V 


V CC - 4.5 V 


1.35 


1.35 


Vcc = 5.5 V 


1.65 


1.65 


'OH High-level output current 


V C C = 3 V 


-4 


-4 


mA 


Vcc = 4 5 v 


-24 


-24 


V CC = 5.5 V 


-24 


-24 


Iql Low-level output current 


V C c = 3 V 


12 


12 


mA 


V CC = 4.5 V 


24 


24 


V CC = 5 5 V 


24 


24 


V| Input voltage 


V CC 


o v cc 


V 


Vq Output voltage 


V CC 


V CC 


V 


At/Av Input transition rise or fall rate 


oc 


5 


5 


ns/V 


Data 


10 


10 


Ta Operating free-air temperature 


-55 125 


-40 85 


°C 



NOTE 2: No electrical or switching characteristics are specified at Vcc < 3 V. Operation between 2 V and 3 V is not recommended, 
but within that range, a device output will maintain a previously established logic state. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 



PARAMETER 


TEST CONDITIONS 


v C c 


T A - 25°C 


54AC11373 


74AC11373 


UNIT 


MIN TYP MAX 


MIN MAX 


MIN MAX 


VOH 


l H = -50^ 


3 V 


2.9 


2.9 


2.9 


V 


4.5 V 


4.4 


4.4 


4.4 


5.5 V 


5.4 


5.4 


5.4 


'OH = -4 mA 


3 V 


2.58 


2.4 


2.48 


lOH = -24 mA 


4.5 V 


3.94 


3.7 


3.8 


5.5 V 


4.94 


4.7 


4.8 


lOH = -BO mA' 


5.5 V 




3.85 




'OH = -75 mA 1 


5.5 V 






3.85 


vol 


lOL - SO „A 


3 V 


0.1 


0.1 


0.1 


V 


4.5 V 


0.1 


0.1 


0.1 


6.6 V 


0.1 


0.1 


0.1 


lOL = 12 mA 


3 V 


0.36 


0.5 


0.44 


'OL = 24 mA 


4.5 V 


0.36 


0.5 


0.44 


5.5 V 


0.36 


0.5 


0.44 


l L - 50 mA' 


5.5 V 




1.65 




l L = 75 mA' 


5.5 V 






1.65 


ioz 


v O " V CC or GND 


5.5 V 


±0.5 


±10 


±5 


pA 


h 


v l = V CC or GND 


5.5 V 


±0.1 


±1 


±1 


*A 


ice 


V| = Vcc °' GN °. 
'0 = 


5.5 V 


8 


160 


80 


*A 


Ci 


V| = Vcc or GND 


5 V 


4 






pF 


Co 


v O = V CC or GND 


5 V 


10 






pF 



t Not more than one output should be tested at one time, and the duration of the test should not exceed 10 ms. 
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OCTAL D TYPE TRANSPARENT LATCHES WITH 3 STATE OUTPUTS 



timing requirements (see Figure 1) 





vcc 

RANGE 


T A - 25 °C 


54AC11373 


74AC11373 


UNIT 


MIN MAX 


MIN MAX 


MIN MAX 


t w Pulse duration, enable C high 


3.3 ±0.3 V 


5.5 


5.5 


5.5 


ns 


5 ±0.5 V 


4 


4 


4 


Setup time, data before 
tsu enable CI 


3.3 ±0.3 V 


4 


4 


4 


ns 


5 ±0.5 V 


3.5 


3.5 


3.5 


t n Hold time data after enable C 1 


3.3 ±0.3 V 


2 


2 


2 


ns 


5 ±0.5 V 


2 


2 


2 












swncning cnaracienstics over recommenoea operating Tree-air Temperature range (unless oinerwise 
noted) (see Figure 1) 


PARAMETER 


FROM 
(INPUT) 


TO 
(OUTPUT) 


vcc 

RANGE 


T A - 25 °C 


54AC11373 


74AC 11373 


UNIT 


MIN TYP MAX 


MIN MAX 


MIN MAX 


tPLH 


□ 


Q 


3.3 ±0.3 V 


1.5 9 13.1 


1.5 15.7 


1.5 14.8 


ns 


5 ±0.5 V 


1.5 6 8.9 


1.5 11.1 


1.5 10.3 


tPHL 


3.3 ±0.3 V 


1.5 8 10.6 


1.5 12.4 


1.5 11.7 


5 ±0.5 V 


1.5 5.5 7.6 


1.5 9.1 


1.5 8.4 


'PLH 


C 


Any Q 


3.3 -0.3 V 


1.5 10 14.5 


1.5 17.4 


1.5 16.3 


ns 


5 ±0.5 V 


1.5 6.5 10 


1.5 12.1 


1.5 11.3 


IPHL 


3.3 ±0.3 V 


1.5 9.5 12.8 


1.5 15.2 


1.5 142 


5 ±0.5 V 


1.5 6.5 9.1 


1.5 11 


1.5 10.2 


'PZH 




Any Q 


3.3 ±0.3 V 


1.5 9 13.1 


1.5 15.7 


1.5 14.7 


ns 


5 ±0.5 V 


1.5 6.5 9.5 


1.5 11. 6 


1.5 10.8 


'PZL 


3.3 ±0.3 V 


1.5 8.5 11.6 


1.5 14.1 


1.5 13.1 


5 ±0.5 V 


1.5 6 8.6 


1.5 10.9 


1.5 9.7 


»PHZ 


oc 


Any Q 


3.3 ±0.3 V 


1.5 9.5 12 


1.5 13.1 


1.5 12.7 


ns 


5 ±0.5 V 


1.5 8.5 10.6 


1.5 11.5 


1.5 11.1 


'PLZ 


3.3 ±0.3 V 


1.5 7.5 10.2 


1.5 11.3 


1.5 10.8 


5 ±0.5 V 


1.5 6 8.2 


1.5 9.1 


1.5 8.7 



operating characteristics, Vcc - 5 V, Ta = 25 °C 



PARAMETER 


TEST CONDITIONS 


TYP 


UNIT 




Outputs enabled 


C(_ = 50 pF, f = 1 MHz 


47 


pF 


C p( i Power dissipation capacitance per tatch 


Outputs disabled 


36 
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54AC11373, 74AC11373 
OCTAL D TYPE TRANSPARENT LATCHES WITH 3-STATE OUTPUTS 



PARAMETER MEASUREMENT INFORMATION 



FROM OUTPUT 



C L - 50 pF 



r 



SI* 

— • — wi — ' c 

I 500 

ri 



p2 X V C C 
O OPEN 
GND 



TEST 


SI 


'PLH"PHL 
•PLZ'«PZL 
'PHZ"PZH 


OPEN 

2 * V CC 
GND 



LOAD CIRCUIT 



TIMING INPUT 
(See Note Bl 



DATA INPUT 50% 





SETUP AND HOLD TIMES 



-v C c 



PULSE DURATION 



50% V CC 



I 

<PLH-(«- 



OUTPUT CONTROL ~V 50 % v cc / 5 0% V CC 
(Low-level enabling) |> f, — Q 



VCC 



IN-PHASE 
OUTPUT 



I 



V 



6 v cc ' 



r60% V CC 

n v 



OUTPUT 
WAVEFORM 1 
SI at 2 x V C c 
(See Note C) 

OUTPUT 
WAVEFORM 2 
SI at GND 
(See Note CI 



!«-<PZL-»l 

J J 



I 
I 

|«-<PZH-W 
I 



Vo% v cc I 



k-'PLZ-H 

\, v cc 

^20% V C C 
V L 



|*>'PHZ*| 



-50% V CC 



' v 0H 

+ 80% V C C 



CO 
*•> 

'5 
o 

O 

(A 
O 

o 

"O 

» 
U 

c 
re 
> 
■o 

< 



PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES 

NOTES: A. C\_ includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Z Q = 50 fl, t r = 3 ns, tf = 3 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
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54ACT11373. 74ACT11373 
OCTAL D TYPE TRANSPARENT LATCHES WITH 3 STATE OUTPUTS 



D2957, JUNE 1987 



S4ACT11373 . . . JT PACKAGE 
74ACT11373 ... DW OR NT PACKAGE 
(TOP VIEW) 



roC 

2QC 
3QC 
4QC 

gndC 5 

GNDC6 

gndC' 
gndCb 

5QC9 
6QC 10 
7QC11 
8QQ12 



2 23 ] ID 

3 22..2D 
« 21.] 3D 
5 20_]4D 

19 Dvcc 

18__V CC 
17 _]5D 
16_]6D 
15_]7D 
14 ]8D 
13_]C 



54ACT11373 . . . FK PACKAGE 
(TOP VIEW) 



Q Q C_> O O Q Q 
cn -t > Z > HI CD 
I I I I I 1 1 I I I I ) I I 



8 Latches in a Single Package 
3 State Bus-Driving True Outputs 
► Full Parallel Access for Loading 

• Buffered Control Inputs 

• Inputs are TTL-Voltage Compatible 

• New Flow-Through Architecture to Optimize 
PCB Layout 

• Center-Pin Vcc ar >d GND Configurations to 
Minimize High-Speed Switching Noise 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) 1-/.m Process 

• 500-mA Typical Latch-Up Immunity at 
125 °C 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 

description 

These 8-bit latches feature three-state outputs 
designed specifically for driving highly capacitive 
or relatively low-impedance loads. They are 
particularly suitable for implementing buffer 
registers, I/O ports, bidirectional bus drivers, and 
working registers. 

The eight latches of the 'ACT11373 are 
transparent D-type latches. While the enable IC) 
is high the Q outputs will follow the data (D| 
inputs. When the enable is taken low, the Q 
outputs will be latched at the levels that were 
set up at the D inputs. 

A buffered output-control input (OC) can be used 
to place the eight outputs in either a normal logic 
state (high or low logic levels) or a high- 
impedance state. In the high-impedance state, the outputs neither load nor drive the bus lines significantly. 
The high-impedance third state and increased drive provide the capability to drive the bus lines in a bus- 
organized system without need for interface or pull-up components. 

The output control OC does not affect the internal operations of the latches. Old data can be retained 
or new data can be entered while the outputs are off. 

The 54ACT11373 is characterized for operation over the full military temperature range of -55°C to 
125°C. The 74ACT1 1373 is characterized for operation from -40°C to 85°C. 



3 2 1 28 27 26 

2Dh 5 
ID ]6 
OC .7 
NC ]8 
1Q ]9 

2Q ]10 20[ 
3Q ]" 19[ 
12 13 14 15 16 17 18 

n n n n n n n 



25[ 7D 
24 [ 8D 
23[ C 
22 [ NC 
2iq8Q 
7Q 
6Q 



a o o o o o o 

•» Z Z 2 z z in 
e> a O (3 

NC-No internal connection 



EPIC is a trademark of Texas Instruments Incorporated. 



PR0DUCTI0H DATAil _____ 
current as of publication date. Products conform to 
' i par tlii terms of Texas li 



Copyright © 1987, Texas Instruments Incorporated 
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54ACT11373, 74ACT11373 

OCTAL D-TYPE TRANSPARENT LATCHES WITH 3-STATE OUTPUTS 



FUNCTION TABLE (EACH LATCH) 



INPUTS 


OUTPUT 

a 


oc 


ENABLE C 


D 


L 


H 


H 


H 


L 


H 


L 


L 


L 


L 


X 


Qo 


H 


X 


X 


z 



logic symbol? 




OCJ 

c 
ioJ 

2D. 
3D J 
40J 
5D. 
6D. 
7D. 
8D- 



(24] , 

1131 

1231 
1221 


EN 

CI 

■ r 


111 

121 


ID V 




121) 




(31 




(20) 




(41 




1171 




(91 




(16) 




1101 




(15) 


(111 




(141 


1121 









. 1Q 
-2D 
-3Q 



-40, 
-5Q 
-6Q 
-7Q 
-8Q 



'This symbol is in accordance with ANSI/IEEE Std 91-1984 and 

IEC Publication 617-12. 
Pin numbers shown are for DW, JT, and NT p 






-a 


CI 




,114) 




ID 









Pin numbers shown are for DW, JT, and NT packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)? 

Supply voltage, Vcc -0.5 V to 7 V 

Input voltage, V| (see Note 1) -0.5 V to Vcc + 0.5 V 

Output voltage, Vo (see Note 1) -0.5 V to Vcc + 0.5 V 

Input clamp current, l|K (V| < or V| > Vqq) ±20 mA 

Output clamp current, IrjK ( v O < or Vo > Vcc) ±50 mA 

Continuous output current, l<j (Vo = to Vcc) ±50 mA 

Continuous current through Vcc or GND pins ±200 mA 

Storage temperature range - 65 °C to 1 50 °C 

'Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings 
only and functional operation of the device at these or any other conditions beyond those indicated under "recommended operating 
conditions" is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1 : The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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54ACT11373, 74ACT1 1373 
OCTAL D TYPE TRANSPARENT LATCHES WITH 3-STATE OUTPUTS 



recommended operating conditions 







54ACT11373 


74ACT11373 


UNIT 






MIN 


MAX 


MIN MAX 


vcc 


Supply voltage 


4.5 


5.5 


4.5 


5.5 


V 


VlH 


High-level input voltage 


2 


2 


V 


VlL 


Low-level input voltage 


0.8 


0.8 


V 


!OH 


High-level output current 


-24 


-24 


mA 


lOL 


Low-level output current 


24 


24 


mA 


V| 


Input voltage 





vcc 





vcc 


V 


vo 


Output voltage 





vcc 





vcc 


V 


At/Av 


Input transition rise or fall rate 





10 





10 


ns/V 


Ta 


Operating free-air temperature 


-55 


125 


-40 


85 


°C 



electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 



PARAMETER 


TEST CONDITIONS 


vcc 


T A - 25 °C 


54ACT11373 


74ACT11373 


UNIT 


MIN TYP MAX 


MIN MAX 


MIN MAX 


V H 


l H = -50 pA 


4.5 V 


4.4 


4.4 


4.4 


V 


5.5 V 


5.4 


5.4 


5.4 


l H = -24 mA 


4.5 V 


3.94 


3.7 


3.8 


5.5 V 


4.94 


4.7 


4.8 


'OH = -50 mA* 


5.5 V 




3.85 




|QH = -75 mA T 


5.5 V 






3.85 


vol 


l L = 50 vA 


4.5 V 


0.1 


0.1 


0.1 


V 


5.5 V 


0.1 


0.1 


0.1 


lOL = 24 mA 


4.5 V 


0.36 


0.5 


0.44 


5.5 V 


0.36 


0.5 


0.44 


'OL = 50 mA t 


5.5 V 




1.65 




l L - 75 mA' 


5.5 V 






1.65 


ioz 


v O = V CC or GND 


5.5 V 


±0.5 


±10 


±5 


„A 




v l ■ V C C °' GND 


5.5 V 


±0.1 


±1 


±1 


M A 


ice 


V| = V C C ° r GND - 

io = o 


5.5 V 


8 


160 


80 


(■A 


alec* 


One input at 3.4 V, Other 
inputs at GND or Vcc 


5.5 V 


0.9 


1 


1 


mA 


C| 


V| - V CC or GND 


5 V 


4 






pF 


c 


V = V C c or GND 


5 V 


10 






pF 



T Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 

*This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than V or Vqc- 



timing requirements, Vcc - 5 ±0.5 V {see Figure 1) 





T A - 2S°C 


54ACT11373 


74ACT11373 


UNIT 


MIN MAX 


MIN MAX 


MIN MAX 


t w Pulse duration, enable C high 


5 


5 


5 


ns 


*su Setup time, data before enable CI 


3.5 


3.5 


3.5 


ns 


th Hold time data after enable C I 


3.5 


3.5 


3.5 


ns 
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54ACT11373, 74ACT11373 

OCTAL D TYPE TRANSPARENT LATCHES WITH 3 STATE OUTPUTS 



switching characteristics, Vcc = 5 V +0.5 Vlsee Figure 1) 



PARAMETER 


FROM 


TO 




- 25 


°C 


54ACT11373 


74ACT11373 


UNIT 


{INPUT} 


(OUTPUT) 


MIN 


TYP 


MAX 


MIN 


MAX 


MIN 


MAX 


'PLH 


D 


□ 


1.5 


7.5 


10.3 


1.5 


12.7 


1.5 


11.8 


ns 


'PHL 


1.5 


6.5 


9.3 


1. 5 


10.6 


1.5 


10 


<PLH 


C 


Any Q 


1.5 


8.5 


11.3 


1.5 


14.1 


1.5 


13 


ns 


'PHL 


1.5 


8.5 


10.9 


1.5 


13 


1.5 


12.2 


•PZH 


oc 


Any Q 


1.5 


7 


10.7 


1 5 


13.6 


1.5 


12.5 


ns 


•PZL 


1.5 


7.5 


10.9 


1.5 


12.9 


1.5 


12 


tPHZ 


5c 


Any Q 


1.5 


10 


12.1 


1.5 


12.7 


1.5 12.5 


ns 


'PLZ 


1.5 


7.5 


9.5 


15 


10.5 


1.5 


10.1 



operating characteristics. Vcc = 5 V, Ta = 25 °C 




PARAMETER 



TEST CONDITIONS 



TYP UNIT 



C p( j Power dissipation capacitance per latch 



Outputs enabled 



Outputs c 



C L = 50 pF. f = 1 MHz 








pF 
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54ACT11373, 74ACT11373 
OCTAL D-TYPE TRANSPARENT LATCHES WITH 3-STATE OUTPUTS 



PARAMETER MEASUREMENT INFORMATION 



FROM OUTPUT 
i TEST 



C L - 50 pF 
{See Note 



r 

"1 



s 2 X V CC 
-Wr—S o OPEN 



r 



TEST 


SI 


•PLH"PHL 
tpL2/tp ZL 
IPHZ'<PZH 


OPEN 

2 X V CC 
GNO 



LOAD CIRCUIT 



TIMING INPUT 
ISee Note Bl 



3 V 



t,u-»| pj- 

N-«h-H 



DATA INPUT 1.5 V 




SETUP AND HOLD TIMES 



INPUT 
ISee Note 



- 3 V 
-0 



I 

"PLH-H- 



IN-PHASE 
OUTPUT 



\, 1 y- V 

Jtso% v C c \so% v cc 
n v 



OUTOF-PHASE 
OUTPUT 





OUTPUT CONTROL - ^ 



OUTPUT 
WAVEFORM 1 
S1 at 2 x V C c 
>C) 

OUTPUT 
WAVEFORM 2 
SI at C 
ISee Note CI 



!«-t PZL ->| 
I I 

~ \so% v cc I 

I 1 

K-tPZH* |»-<PHZ*) 



50% V C c 



PROPAGATION DELAY TIMES 



ENABLE AND DISABLE TIMES 



NOTES: A. C\_ includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z D = 50 0. t r = 3 ns, tf = 3 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one input transition per measurement. 



FIGURE 1. LOAD CIRCUIT AND VOLTAGE WAVEFORMS 
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54AC11374, 74AC11374 
OCTAL D TYPE EDGE-TRIGGERED FLIP-FLOPS! 

WITH 3-STATE OUTPUTS 

02957. JULY 1987 



• S D-Type Flip-Flops in a Single Package 

High-Current 3-State True Outputs Can 
Drive Up to 15 LSTTL Loads 

Full Parallel Access for Loading 

New Flow-Through Architecture to Optimize 
PCB Layout 

• Center-Pin Vcc and GND Configurations to 
Minimize High-Speed Switching Noise 

• EPIC" (Enhanced-Performance Implanted 
CMOS) 1-pm Process 

• 500-mA Typical Latch-Up Immunity at 
125°C 

• Package Options Include Plastic "Small 
Outline" Packages. Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 

description 

These 8-bit flip-flops feature three-state outputs 
designed specifically for driving highly capacitive 
or relatively low-impedance loads. They are 
particularly suitable for implementing buffer 
registers, I/O ports, bidirectional bus drivers, and 
working registers. 

The eight flip-flops of the 'AC1 1 374 are edge- 
triggered D-type flip-flops. On the positive 
transition of the clock, the Q outputs will be set 
to the logic levels that were set up at the D 
inputs. 

An output-control input can be used to place the 
eight outputs in either a normal logic state (high 
or low logic levels) or a high-impedance state. 
In the high-impedance state, the outputs neither 
load nor drive the bus lines significantly. The 
high-impedance third state and increased drive 
provide the capability to drive the bus lines in a 
bus-organized system without need for ii 
or pull-up components. 



54AC11374 . . . JT PACKAGE 
74AC11374 . . . DW OR NT PACKAGE 
(TOP VIEWI 



iaQ' U24[]oc 

2QL2 23p1D 
3QC3 
4Ql> 

gndO 
gndCs 
gndLi 
gndCb 

5aC9 

60 Do 

7QC 11 
8QQl2_ 



22D2D 

21 ]3D 
20 U4D 

19 Hvcc 

18]Vcc 
17 350 
16]6D 
15]7D 
14 ]8D 
13 HCLK 



54AC 11374 . FK PACKAGE 
(TOP VIEWI 



q a O U U D Q 

> 2 > m to 
1 — 1 1 i 1 1 1 i 1 1 ui l_l 



3 2 1 28 27 26 

2D[j5 
ID ]6 
OC ]7 
NIC ]B 
1Q ] 9 
2Q ]10 

3Q]11 19[(6Q 
12 13 14 15 16 17 18 
in 1-1 1-1 nn 



25[ 7D 
24 [ 8D 
23[ CLK 
22[ NC 
2l[ 8Q 
20[ 7Q 



a Q a u a q a 

<f 2 Z Z 2 Z in 
NC-No internal connection 



FUNCTION TABLE 
leach flip-flop) 



INPUTS 


OUTPUT 
Q 


OC 


CLK 


D 


L 


t 


H 


H 


L 


T 


L 


L 


L 


L 


X 


0-0 


H 


X 


X 


z 



The output control (OC) does not affect the internal operation of the flip-flops. Old data can be retained 
or new data can be entered while the outputs are in the high-impedance state. 

The 54AC1 1 374 is characterized for operation over the full military temperature range of - 55 °C to 1 25 °C. 
The 74AC1 1374 is characterized for operation from -40°C to 85°C. 



EPIC is a trademark of Texas Instruments Incorporated. 



o 

V) 

o 
o 

T5 
0) 

u 

I 

< 



LJJ 

UJ 
OC 

CL 

H 
O 
D 
Q 
O 



. _ r PREVIEW documents contain information 
on products in the formative or design phase of 
development. Characteristic data and other 
'" ations are design goals. Texas Instruments 
1 the right to change or discontinue these 



Texas ^ 
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Copyright © 1987, Texas Instruments Incorporated 



2-155 



54AC11374, 74AC11374 
OCTAL D TYPE EDGE-TRIGGERED FLIP FLOPS 
3 STATE OUTPUTS 



CD 
Q. 

o 
o 

CO 

f 

c 



33 
O 
D 



33 

m 

< 

1 



logic symbol* 



logic diagram (positive logic) 



oc 



1241 , 



EN 
t> C1 



8D- 



1D 



[II 



1Q 



12] . 



2Q 

t-^2L3o 

5Q 




1D- 



(22) tr c ' 

2D 



19) 



1121 , 



'This symbol is in accordance with ANSI/IEEE Std 91-1984 a 

IEC Publication 617-12. 
Pin numbers shown are for DW, JT, and NT packages. 




SO — t 

L 

e for DW, JT, and NT packages. 

absolute maximum ratings over operating free-air temperature range (unless i 

Supply voltage, Vcc -0.5 V to 7 V 

Input voltage, V| (see Note 1) -0.5 V to Vcc + 0.5 V 

Output voltage, Vo (see Note 1) -0.5 V to Vcc + 05 V 

Input clamp current, l|K (V| < or V| > Vcc' ±20 mA 

Output clamp current, IrjK (Vo < or Vo > Vcc' ±50 mA 

Continuous output current, lo (Vo = to Vccl ±50 mA 

Continuous current through Vcc ° r GND pins ±200 mA 

Storage temperature range -65°Cto150°C 

[ Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings 
only and functional operation of the device at these or any other conditions beyond those indicated under "recommended operating 
conditions" is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

vlOTE 1 : The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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54AC1 1374. 74AC11374 
OCTAL D TYPE EDGE TRIGGERED FLIP FLOPS 
WITH 3 STATE OUTPUTS 



recommended operating conditions 





54AC11374 


74AC 11374 


UNIT 


MIN NOM MAX 


MIN NOM MAX 


Vcc Supply voltage (see Note 2) 


3 5 5.5 


3 6 5.5 


V 


V|h High-level input voltage 


V C C = 3 V 


2.1 


2.1 


V 


V CC = 4.5 V 


3.15 


3.15 


V C C = 5.5 V 


3.85 


3.85 


V|l Low-level input voltage 


V CC = 3 V 


0.9 


0.9 


V 


V C C = 4.5 V 


1.35 


1.35 


Vcc = 5 5 v 


1.65 


1.65 


'OH High-level output current 


V C C = 3 V 


-4 


-4 


mA 


V c c - 4.5 V 


- 24 


-24 


V C c = 5.5 V 


-24 


-24 


Iql Low-level output current 


Vcc = 3 V 


12 


12 


mA 


V CC = 4.5 V 


24 


24 


V C C = 5.5 V 


24 


24 


V| Input voltage 


V CC 


V CC 


V 


Vfj Output voltage 


V CC 


V CC 


V 


At/Av Input transition rise or fall rate 


10 


10 


ns/V 


Ta Operating free-air temperature 


-55 125 


-40 85 


°C 



NOTE 2: No electrical or switching characteristics are specified at Vqc < 3 V. Operation between 2 V and 3 V is not recommended, but 
within that range a device output will maintain a previously established logic state. 



electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 



PARAMETER 


TEST CONDITIONS 


vcc 


T A - 25 °C 


54AC11374 


74AC 11374 


UNIT 


MIN TYP MAX 


MIN MAX 


MIN MAX 


V H 


l H ■ -50 HA 


3 V 


2.9 


2.9 


2.9 


V 


4.5 V 


4.4 


4.4 


4.4 


5.5 V 


5.4 


5.4 


5.4 


'OH » - 4 mA 


3 V 


2.58 


2.4 


2.48 


'OH = - 24 mA 


4.5 V 


3 94 


3.7 


3.8 


5.5 V 


4.94 


4.7 


4.8 


'OH = -50 mA' 


5.5 V 




3.85 




'OH " _75 mA' 


5.5 V 






3.85 


vol 

* 


'OL » 50 fA 


3 V 


0.1 


0.1 


0.1 


V 


4.5 V 


0.1 


0.1 


0.1 


5.5 V 


0.1 


0.1 


0.1 


lOL = 1 2 mA 


3 V 


0.36 


0.5 


0.44 


'OL = 24 m A 


4.5 V 


0.36 


0.5 


0.44 


5.5 V 


0.36 


0.5 


0.44 


l 0L = 50 mA' 


5.5 V 




1.65 




l L = 75 mA' 


5.5 V 






1.65 


ioz 


V = V C C or GND 


5.5 V 


±0.5 


±10 


±5 


«A 


ll 


V| - V C C or GND 


5.5 V 


±0.1 


±1 


±1 


„A 


ice 


v l - V C C or GND, l = 


S.5 V 


8 


160 


80 


„A 


Ci 


V| = V C C " GND 


5 V 


4 






pF 


Co 


V = V CC or GND 


5 V 


10 






pF 



' Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
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54AC11374, 74AC11374 

OCTAL D TYPE EDGE-TRIGGERED FLIP FLOPS 

WITH 3 STATE OUTPUTS 



timing requirements (see Figure 1) 





vcc 

RANGE 


T A - 25 °C 


54AC11374 


74AC11374 


UNIT 


MIN MAX 


MIN MAX 


MIN MAX 


f c!ock Clock frequency 


3.3 ± 0.3 V 


100 


100 


100 


MHz 


5 ± 0.5 V 


125 


125 


125 


CLK low or 

t w Pulse duration 
w CLK high 


3.3 ± 0.3 V 


4 


4 


4 


ns 


5 ± 0.5 V 


4 


4 


4 


t su Setup time data before CLKT 


3.3 ± 0.3 V 


5 


5 


5 


ns 


5 ± 0.5 V 


4 


4 


4 


>. U^l^t »:~« itMa mil r\ V' 


3.3 ± 0.3 V 


5 


5 


5 


ns 






5 ± 0.5 V 


3.5 


3.5 


3.5 






noted) (see Figure 1) 





PARAMETER 


FROM 
IINPUTI 


TO 
(OUTPUTI 


vcc 

RANGE 


T A - 25 °C 


54AC11374 


74AC11374 


UNIT 


MIN TYP MAX 


MIN MAX 


MIN MAX 


"PLH 


CLK 


Any Q 


3.3 + 0.3 V 








ns 


5 ± 0.5 V 


5.3 






'PHL 


3.3 ± 0.3 V 








5 i 0.5 U 


5.9 






'PZH 


oc 


Any Q 


3.3 ± 0.3 V 








ns 


5 + 0.6 V 


4.4 






'PZL 


3.3 ± 0.3 V 








5 ± 0.5 V 


5.2 






'PHZ 


5C 


Any Q 


3.3 ± 0.3 V 








ns 


5 ± 0.5 V 


5.8 






tpLZ 


3.3 ± 0.3 V 








5 ± 0.5 V 


4.9 







> 

a 
< 

09 
3 
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CD 
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O 

o 

CO 

o 
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operating characteristics, Vcc = 5 V, Ta = 25 °C 



PARAMETER 



TEST CONDITIONS 



Cpd Power dissipation capacitance per flip-flop 



Outputs enabled 



Outputs disabled 



C L = 50 pF. f = 1 MHz 



pF 



"O 

m 
< 
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54AC11374, 74AC11374 
OCTAL D TYPE EDGE TRIGGERED FLIP FLOPS 
WITH 3-STATE OUTPUTS 



PARAMETER MEASUREMENT INFORMATION 



FROM OUTPUT 
UNDER TEST 



TIMING INPUT 
(See Note Bl 



C L - 60 pF 
(See Note 



r 

Al^ 



p 2 x V C c 
O OPEN 
GND 



+50% \ 



SI * 
— • Wv ' C 

I 600 n 

fl 



LOAD CIRCUIT 

v cc 



TEST 


SI 


'plh"phl 

<PLZ'<PZL 
'PHZ"PZH 


OPEN 
2 x V CC 
GND 



tsu-»| |«- 



DATA INPUT 50% 




VCC 



/50% \-5l 



v cc 



LOW-LEVEL 
INPUT 




-0 

-VCC 



SETUP AND HOLD TIMES 



PULSE DURATION . 



«S.e n'oTbI / 5 ° % ^ \ 5 0% V CC 



-vcc 




OUT-OF-PHASE 
OUTPUT 



OUTPUT CONTROL 
(Low-level enabling) 

OUTPUT 
WAVEFORM 1 
S1 at 2 X V CC 
(See Note C) 

OUTPUT 
WAVEFORM 2 
SI at GND 
(See Note CI 



;50% V CC 



VCC 




PROPAGATION DELAY TIMES 

A. C[_ includes probe and jig capacitance. 
B 



ENABLE AND DISABLE TIMES 



i 50 0, t r = 3 ns, tf = 3 ns. 



Input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Z ' 
For testing f m ax ar) d pulse duration: t r = 1 to 3 ns, tf = 1 to 3 ns. 

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
The outputs are measured one at a time with one input transition per measurement. 

FIGURE 1. LOAD CIRCUIT AND VOLTAGE WAVEFORMS 
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54ACT11374, 74ACT11374 
OCTAL D TYPE EDGE-TRIGGERED FLIP FLOPS 
WITH 3-STATE OUTPUTS 



D2957, JULY 1987 



» 8 D-Type Flip-Flops in a Single Package 

» High-Current 3-State True Outputs Can 
Drive Up to 15 LSTTL Loads 

» Full Parallel Access for Loading 

• Inputs are TTL-Voltage Compatible 

• New Flow-Through Architecture to Optimize 
PCB Layout 

• Center-Pin Vcc and GND Configurations to 
Minimize High-Speed Switching Noise 

• EPIC™ (Enhanced Performance Implanted 
CMOS) 1pm Process 

• -° -^ca,Latch-Up immunity a, 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 

description 



54ACT11374 . . . JT PACKAGE 
74ACT11374 ... DW OR NT PACKAGE 
(TOP VIEW) 



i u 


24 


]oc 


2 


23 


]1D 


3 


22 


I)2D 


4 


21 


3 3D 


5 


20 




6 


19 


Hvcc 




18 


3VCC 


B 


17 


]5D 


9 


16 


U6D 


10 


15 


37D 


11 


14 


]8D 


12 


13 


]CLK 



64ACT11374 . . . FK PACKAGE 
(TOP VIEW) 

o o 
a a o o o o a 
m t > z > ir> m 



2D ] 5 
ID ] 6 



OCp7 
NC 
1Q 

2Q 
30. 



3 2 1 28 27 26 



h 

]11 19p6D 
12 13 14 15 16 17 18 

r-ir-n-in ana 



25 [ 
24 [ 
23 [ 
22 [ 
21 [ 
20 [ 



7D 
8D 
CLK 
NC 
8Q 
70. 



O o 

<* Z 2 

o a 



a a a 

2 Z LO 



These 8-bit flip-flops feature three-state outputs 
designed specifically for driving highly capacitive 
or relatively low-impedance loads. They are 
particularly suitable for implementing buffer 
registers, I/O ports, bidirectional bus drivers, and 
working registers. 

The eight flip-flops of the ACT1 1 374 are edge- 
triggered D-type flip-flops. On the positive 
transition of the clock, the Q outputs will be set 
to the logic levels that were set up at the D 
inputs. 

An output-control input can be used to place the 
eight outputs in either a normal logic state (high 
or low logic levels) or a high-impedance state. 
In the high-impedance state, the outputs neither 
load nor drive the bus lines significantly. The 
high-impedance third state and increased drive 
provide the capability to drive the bus lines in a 
bus-organized system without need for interface 
or pull-up components. 

The output control (OC) does not affect the internal operation of the flip-flops. Old data can be retained 
or new data can be entered while the outputs are in the high-impedance state. 

The 54ACT1 1374 is characterized for operation over the full military temperature range of -55°C to 
125°C. The 74ACT1 1374 is characterized for operation from -40°C to 85 °C. 



NC-No internal connection 



FUNCTION TABLE 
(each flip-flop) 



INPUTS 


OUTPUT 



OC 


CLK 


D 


L 


T 


H 


H 


L 


T 


L 


L 


L 


L 


X 


0-0 


H 


X 




z 



EPIC is a trademark of Texas Instruments Incorporated. 



PRODUCT PREVIEW documents contain information 
on products in the formative or design phase of 
development. Characteristic data and other 
specifications are design goals. Texas Instruments 
reserves the right to change or discontinue these 
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Q- 
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O 

Q 
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54ACT11374, 74ACT11374 

OCTAL D-TYPE EDGE TRIGGERED FLIP FLOPS 

WITH 3 STATE OUTPUTS 




"0 

30 
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o 
c 
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m 
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logic symbol 1. 



oci 



EN 
*>C1 



3D- 

( 

4D- 



8D- 



[231 


ID V 


(11 




1221 






12) 




(21) 




(31 




(20) 




(41 




(171 




E 

(10) 

111) 






(16) 






(15) 






1141 




(12) 









1 



-io 

:l 

-2Q 

I) 

-3Q 
I 

-4Q 

*6Q 



tThis symbol is in accordance with ANSI/IEEE Std 91-1 

IEC Publication 617-12. 
Pin numbers shown are for DW, JT, and NT packages. 



Pin numbers shown are for DW, JT, and NT packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 

Supply voltage, Vcc -0.5 V to 7 V 

Input voltage, V| (see Note 1) -0.5 V to Vcc + - 5 v 

Output voltage, Vrj (see Note 1) -0.5 V to Vcc + 0.5 V 

Input clamp current, l|K IV| < or V| > Vcc) ±20 mA 

Output clamp current, Iok ( v < or Vrj > Vccl * 50 mA 

Continuous output current, lo (Vo = to Vcc' ±50 mA 

Continuous current through Vcc or GND pins ±200 mA 

Storage temperature range -65°C to 1 50 "C 

* Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings 
only and functional operation of the device at these or any other conditions beyond those indicated under "recommended operating 
conditions" is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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54ACT11374, 74ACT11374 
OCTAL D TYPE EDGE TRIGGERED FLIP FLOPS 
WITH 3 STATE OUTPUTS 



recommended operating conditions 
























54ACT11374 


74ACT11374 












MIN 


MAX 


MIN 


MAX 


vcc 


Supply voltage 






4.5 


5.5 


4.5 


5.5 


V 


V|H 


High-level input voltage 






2 


2 


V 


V|L 


Low-level input voltage 






0.8 


0.8 


V 


'OH 


High-level output current 






-24 


-24 


mA 


lOL 


Low-level output current 






24 


24 


mA 


V| 


Input voltage 









vcc 





vcc 


V 


Vo 


Output voltage 









vcc 





vcc 


V 


At/Av 


Input transition rise or fall rate 









10 





10 


ns/V 


T A 


Operating free-air temperature 






-55 


125 


-40 


85 


°C 



electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 



PARAMETER 


TEST CONDITIONS 


vcc 


T A - 25°C 


54ACT11374 


74ACT11374 


UNIT 


MIN TYP MAX 


MIN MAX 


MIN MAX 


V H 


lOH = -50 jiA 


4.5 V 


4.4 


4.4 


4.4 


V 


5.5 V 


5.4 


5.4 


5.4 


l(5H = -24 mA 


4.5 V 


3.94 


3.7 


3.8 


5.5 V 


4.94 


4.7 


4.8 


lOH = - 50 mA t 


5.5 V 




3.85 




'OH = -75 mA' 


5.5 V 






3.85 


vol 


l L - 50 ,<A 


4.5 V 


0.1 


0.1 


0.1 


V 


5.5 V 


0.1 


0.1 


0.1 


'OL = 24 mA 


4.5 V 


0.36 


0.5 


0.44 


5.5 V 


0.36 


0.5 


0.44 


'OL = 50 mA 1 


5.5 V 




1.65 




lOL = 75 mA f 


5.5 V 






1.66 


ioz 


v O = v cc or GND 


5.5 V 


±0.5 


±10 


±5 


*A 


h 


V| • Vcc ° r GND 


5.5 V 


±0.1 


±1 


± 1 


„A 


ice 


V| = Vcc °' Q NCJ . '0 = 


5.5 V 


8 


160 


80 


(.A 


AI CC * 


One input at 3.4 V, 

Other inputs at GND or Vcc 


5.5 V 


0.9 


1 


1 


mA 


Ci 


v l = V CC or GND 


5 V 


4 






pF 


Co 


v O = V CC OND 


5 V 


10 






pF 



T Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 

*This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than V or Vcc- 



timing requirements, Vcc " 5 ±0.5 V (see Figure 1) 





T A - 25 °C 


54ACT11374 


74ACT 11374 


UNIT 


MIN MAX 


MIN MAX 


MIN MAX 


t w Pulse duration, enable C high 








ns 


t su Setup time, data before enable CI 








ns 


t h Hold time data after enable C 1 








ns 
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54ACT11374, 74ACT11374 

OCTAL D TYPE EDGE TRIGGERED FLIP FLOPS 

WITH 3 STATE OUTPUTS 



switching characteristics. Vcc = 5 V ±0.5 V (see Figure 1) 



PARAMETER 


FROM 
[INPUTI 


TO 
(OUTPUTI 


T A - 25 °C 


54ACT11374 


74ACT11374 


UNIT 


MIN TYP MAX 


MIN MAX 


MIN MAX 


'PLH 


CLK 


Any Q 


5.6 






ns 


'PHL 




6.7 






'P2H 


oc 


Any Q 


5.6 






ns 


«PZL 


6.7 






IPHZ 




Any Q 


7.3 






ns 


'PLZ 


6.3 






operating characteristics. Vcc = 5 V, Ta = 25 °C 



TEST CONDITIONS 



L pd 



Power dissipation capacitance per flip-flop 



Outputs enabled 



Outputs disabled 



C L = 50 pF, f - 1 MHz 



pF 



> 

Q- 
< 

03 
3 
O 
CD 
CL 

o 

o 

CO 

o 

o 

I 














































3 
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54ACT11374, 74ACT11374 
OCTAL D TYPE EDGE TRIGGERED FLIP FLOPS 
WITH 3-STATE OUTPUTS 



PARAMETER MEASUREMENT INFORMATION 



FROM OUTPUT 



UNDER TEST 


50 pF _l_ 




> — wv 

500 n 


c L - 




500 a; 




{See r 


late A)<J- 










- 


■ 



02 X V CC 



O OPEN 
GND 



OGND 
1 



TEST 


S1 


•PLH"PHL 
<PLZ'«PZL 
'PHZ"PZH 


OPEN 

2 x V cc 
GND 



LOAD CIRCUIT 



3 V 



TIMING INPUT 
I See Note Bl 




HIGH-LEVEL 
INPUT 



LOW-LEVEL 
INPUT 



OUT-OF-PHASE 
OUTPUT 



OUTPUT CONTROL 
(Low le' 



OUTPUT 
WAVEFORM 1 
SI at 2 X V C C 
(See Note CI 

OUTPUT 
WAVEFORM 2 
S1 at GND 
(See Note C) 




PROPAGATION DELAY TIMES 



ENABLE AND DISABLE TIMES 



NOTES: A. C[_ includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Z Q = 50 fi, t r = 3 ns, tf = 3 ns. 
For testing f max and pulse duration: t r = 1 to 3 ns. tf = 1 to 3 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with interna! conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one input transition per measurement. 

FIGURE 1. LOAD CIRCUIT AND VOLTAGE WAVEFORMS 
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54AC11520, 74AC11520 

8 BIT IDENTITY COMPARATORS 



D2957. JULY 1987-REVISED AUGUST 1987 



• Compares Two 8-Bit Words 

• New Flow-Through Architecture to Optimize 
PCB Layout 

• Center-Pin Vcc and GND Configurations to 
Minimize High-Speed Switching Noise 



54AC11520 .... J PACKAGE 
74AC11520 ... DWOBN PACKAGE 
(TOP VIEWI 



EPIC™ (Enhanced-Performance Implanted 
CMOS) '\-iim Process 

500-mA Typical Latch-Up Immunity at 
125°C 

The Device has the Equivalent of 20-kf) 
Pull-up Resistor on Q Inputs 

Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 



description 



o 

if) 
o 

o 
c_ 

(A 



These identity comparators perform 
comparisons on two 8-bit binary or BCD words. 
Features include: 20-k ohm pull-up termination 
resistors on the Q inputs for analog or switch 
data, provision for P = Q totem-pole outputs. 

The 54AC1 1 520 is characterized for operation 
over the full military temperature range of 
-55°C to 125°C. The 74AC11520 is 
characterized for operation from -40°C to 
85°C. 



FUNCTION TABLE 



logic symbol t 




INPUTS 


OUTPUT 


DATA 
P. Q 


ENABLE 
G 


P - Q 


P = Q 


L 


L 


P>Q 


L 


H 


P<Q 


L 


H 


X 


H 


H 






COMP 


Gl 


> 


K" 










• P 






7 , 


1P = Q 


> 












1. 





^This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 61712. 



EPIC is a trademark of Texas Instruments Incorporated. 
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PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 



Instruments 



Copyright 



Texas Instrument 



54AC11520. 74AC11520 
8-BIT IDENTITY COMPARATORS 




54AC11520, 74AC11520 

8-BIT IDENTITY COMPARATORS 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) t 

Supply voltage, Vcc -0.5 V to 7 V 

Input voltage, V| (see Note 1) -0.5 V to VrjC + 0.5 V 

Output voltage, Vo (see Note 1) -0.5 V to Vcc + 0- 5 v 

Input clamp current, l|K (V| < or V| > Vcc) ± 20 mA 

Output clamp current, Iok < v O < or Vo > Vcc) ± 50 mA 

Continuous output current, Iq (Vq = to Vcc) * 5 " mA 





Continuous current through Vcc or GND pins ±100 mA 

Storage temperature range - 65 °C to 1 50 °C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings 
only, and functional operation of the device at these or any other conditions beyond those indicated under "recommended operating 
conditions" is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1 : The input and output voltage ratings may be exceeded if the input and output current ratings are c 
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54AC11520 


74AC11520 


UNIT 


MIN NOM MAX 


MIN NOM MAX 


Vqc Supply voltage (see Note 2) 






3 5 5.5 


3 5 5.5 


V 


V|n High-level input voltage 


V CC = 3 V 


2.1 


2.1 


V 


V CC = 4.6 V 


3.15 


3.15 


V C c = 5 - 5 v 


3.85 


3.85 


V|l Low-level input voltage 


V C C = 3 V 


0.9 


0.9 


V 


V CC = 4.5 V 


1.35 


1.35 


V CC = 6.5 V 


1.65 


1.65 


'OH High-level output current 


V CC = 3 V 


-4 


-4 


mA 


V CC = 4.5 V 


-24 


-24 


V C c - 5.5 V 


-24 


-24 


'OL Low-level output current 


V CC = 3 V 


12 


12 


mA 


V CC = 4.5 V 


24 


24 


V CC - 6.5 V 


24 


24 


V| Input voltage 




V C C 


V CC 


V 


Vo Output voltage 




V CC 


V CC 


V 


At/Av Input transition rise or fall rate 




10 


10 


ns/V 


Operating free-air temperature 


-55 125 


-40 85 


°C 



> 

Q. 
< 
0) 
3 
O 
CD 
Q. 

o 
o 

V) 

o 

I 



NOTE 2: No electrical or switching 

but within that range a device 



are specified at Vcc < 3 V. 
I maintain a p 



i between 2 V and 3 V is not recommended. 




54AC11520, 74AC11520 
8-BIT IDENTITY COMPARATORS 



electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 



PARAMETER 


TEST CONDITIONS 


Vcc 


Ta - 25 "C 


54AC11520 


74AC11520 


UNIT 


MIN TYP MAX 


MIN MAX 


MIN MAX 


V H 




I 0H = -50 ilA 


3 V 


2.9 2.9 


2.9 


2.9 


V 


4.5 V 


4.4 


4.4 


4.4 


5.5 V 


5.4 


5.4 


5.4 


'OH = -4 mA 


3 V 


2.58 


2.4 


2.48 


l H - 24 ™A 


4.5 V 


3.94 


3.7 


3.8 


5.5 V 


4.94 


4.7 


4.8 


; 

Iqh = - 50 mA T 


5.5 V 




3.85 




lOH = ~ 75 mA f 


5.5 V 






3.85 


vol 


'OL = 50 iiA 


3 V 


0.1 




V 


4.5 V 


0.1 






5.5 V 


0.1 


0.1 


0.1 


'OL = 12 mA 


3 V 


0.36 


0.5 


0.44 


l 0L = 24 mA 


4.5 V 


0.36 


0.6 


0.44 


5.5 V 


0.36 


0.5 


0.44 


lOL = 50 mA 1 


6.5 V 




1.65 




'OL = 75 mA* 


5.5 V 






1.65 


k>z 


V = V CC or GND 


5.5 V 


±0.5 


±10 


±5 


*A 


■lH 


V| = Vcc. °- inputs only 


5.5 V 


10 


10 


10 


«A 


lu- 


V| = GND, Q inputs only 


5.5 V 


-0.3 -0.6 


-1 


-1 


mA 


ll 


V| = Vcc or GND, P and G inputs only 


5.5 V 


±0.1 


±1 


±1 


cA 


ice 


Q inputs at GND 

Other inputs V| = Vcc or GND 


5.5 V 


2.3 4.8 


'. 8 


8 


mA 


Q inputs open 

Other inputs V| = Vcc or GND 


5.5 V 


8 


160 


80 


«A 


Cl 


V| = V C c «' GND 


5 V 


3.5 






pF 



-a 



f Not more than one output or input should be tested at a time and the duration of the test should not exceed 10 ms. 



switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted) (see Figure 1) 



PARAMETER 


FROM 


TO 


vcc 


T A - 25 °C 


54AC 11520 


74AC11520 


UNIT 


UN PUT) 


(OUTPUT) 


MIN 


TYP 


MAX 


MIN 


MAX 


MIN 


MAX 


«PLH 






3.3 ± 0.3 V 


1.5 


12 


16.5 


1.5 


20.1 


1.5 


18.6 


ns 


PorQ 


P^5 


5 ± 0.5 V 


1.5 


8.1 


11.1 


1.5 


13.7 


1.5 


12.6 


«PHL 




3.3 ± 0.3 V 


1.5 


10.4 


14.4 


1.5 


17.6 


1.5 


16.3 


ns 






5 ± 0.5 V 


1.5 


7.1 


10.1 


1.5 


12.3 


1.5 


11.3 


«PLH 






3.3 ± 0.3 V 


1.5 


6.9 


9 


1.5 


10.8 


1.5 


10 


ns 


5 




5 ± 0.5 V 


1.5 


4.9 


6.6 


1.5 


8 


1.5 


7.4 


tPHL 


3.3 ± 0.3 V 


1.5 


6.3 


8.6 


1.5 


10.2 


1.5 


9.6 








5 ± 0.6 V 


1.5 


4.8 


7.1 


1.5 


8.2 


1.5 


7.8 


ns 



< 



operating characteristics, Vcc - 5 V, Ta - 25 °C 



PARAMETER 


TEST CONDITIONS 


TYP 


UNIT 


Cpd Power dissipation capacitance 


C L = 50 pF, f = 1 MHz 


42 


pF 



54AC11520, 74AC11520 
8-BIT IDENTITY COMPARATORS 



F 



FROM OUTPUT 
UNDER 



ER TEST T - 
C L - 50 pF _l_ 

I 



ISee Note A)' 



LOAD CIRCUIT 



INPUT 
ISee Note 



B) V CC ^ 



v cc 



50% V CC 



l^'PHL-H 
I 



|«-<PLH-») 



V 50% V CC /s0% V CC 

\ /. v 0L 



DELAY TIMES 

NOTES: A. Cl includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z D = 50 tl, t r = 3 ns, tf = 3.ns. 

C. The outputs are measured one at a time with one input transition per measurement. 

FIGURE 1. LOAD CIRCUIT AND VOLTAGE WAVEFORMS 

TYPICAL CHARACTERISTICS 

Q INPUT CURRENT 
vs 

INPUT VOLTAGE 




-300L 



2 3 4 
V|- Input Voltags-V 
FIGURE 2 



54ACT11520, 74ACT11520 
8 BIT I 



D2957, JULY 1987-REVISED AUGUST 1987 



Compares Two 8-Bit Words 

Inputs are TTL-Voltage Compatible 

New Flow-Through Architecture to Optimize 
PCB Layout 

Center-Pin Vcc and GND Configurations to 
Minimize High-Speed Switching Noise 

EPIC™ (Enhanced-Performance Implanted 
CMOS) 1-/im Process 

500-mA Typical Latch-Up Immunity at 
125°C 

The Device has the Equivalent of 20 kS) 
Pull-up Resistors on Q Inputs 

Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 



description 



These identity comparators perform 
comparisons on two 8-bit binary or BCD words. 
Features include: 20-k ohm pull-up termination 
resistors on the Q inputs for analog or switch 
data, provision for P = Q totem-pole outputs. 

The 54ACT1 1 520 is characterized for operation 
over the full military temperature range of 
-55°C to 125°C. The 74ACT11520 is 
characterized for operation from -40°C to 
85°C. 

FUNCTION TABLE 



INPUTS 


OUTPUT 


DATA 
P. Q 


ENABLE 
G 


P~=~Q 


P = Q 


L 


L 


P>Q 


L 


H 


P<Q 


L 


H 


X 


H 


H 



EPIC is a trademark of Texas Instruments Incorporated. 



54ACT11520 ... J PACKAGE 
74ACT11B20 . . . DW OR N PACKAGE 
(TOP VIEW) 



0-1 C 

pi r 

QO C 

po Z 

GND C 
P^Q C 
0.7 C 

P7 : 

Q6 C 
P6 [_ 



O20 
2 19 



2 P2 
2 02 
2 P3 
2 03 

2 vcc 

2 P4 
2 04 

2 P5 

2 05 



11520. . FK PACKAGE 
(TOP VIEW) 
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110) 
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T This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 



PRODUCTION DATA documents contain information 
as of publication date. Products conform to 
ations per the terms of Texas Instruments 
d warranty. Production processing does not 
testing of all parameters. 
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54ACT11520, 74ACT11520 
8-BIT IDENTITY COMPARATORS 



logic diagram (positive logic) 



> 

Q. 
< 
0) 
3 
O 
CD 
Q. 

O 

o 



o 
c 



schematic of Q inputs 




9=5 



3" tin 



- 
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ratings over operating free-air t 



I noted) t 



Supply voltage, Vcc -0.5 V to 7 V 

Input voltage, V| (see Note 1) -0.5 V to Vcc + 0.5 V 

Output voltage, Vo (see Note 1) -0.5 V to Vcc + 0-5 V 

Input clamp current, l|K (V| < or V| > Vcc) ± 20 mA 

Output clamp current, IrjK <V0 < or Vo > Vcc> ± 50 mA 

Continuous output current, lfj (Vo = to Vcc) ±5 ° mA 

Continuous current through Vqc or GND pins ± 100 mA 

Storage temperature range -65°C to 150°C 

* Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings 
only, and functional operation of the device at these or any other conditions beyond those indicated under "recommended operating 
conditions" is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

recommended operating conditions 





54ACT1 1520 


74ACT11520 


UNIT 


MIN NOM MAX 


MIN NOM MAX 


Vcc Supply voltage 


4.5 5 5.5 


4.5 6 5.5 


V 


Vm High-level input voltage 


2 


2 


V 


V|i_ Low-level input voltage 


0.8 


0.8 


V 


lOH High-level output current 


-24 


-24 


mA 


lOL Low-level output current 


24 


24 


mA 


V| Input voltage 




Vo Output voltage 


V CC 


Vcc 


V 


At/Av Input transition rise or fall rate 


10 


10 


ns/V 


Ta Operating free-air temperature 


-55 125 


-40 85 


°C 



o 
o 
o 
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54ACT11520, 74ACT11520 
8-BIT IDENTITY COMPARATORS 



electrical c 
noted) 



(unle 



PARAMETER 


TEST CONDITIONS 


v cc 


T A - 25 °C 


64ACT11520 


74ACT11520 


UNIT 


MIN TYP MAX 


MIN MAX 


MIN MAX 


Vqh 


'OH - 50 nA 


4.5 V 


4.4 


4.4 


4.4 


V 


5.5 V 


5.4 


5.4 


5.4 


■ OH — mrt 


4.5 V 


3.94 


3.7 


3.8 


5.5 V 


4.94 


4.7 


4.8 


lOH = -50 mA' 


5.5 V 




3.85 




lOH = -75 mA' 


5.5 V 






3.85 


vol 


l L - 50 


4.5 V 


0.1 


0.1 


0.1 


V 


5.5 V 


0.1 


0.1 


0.1 


lOL = 24 mA 


4.5 V 


0.36 


0.5 


0.44 


5.5 V 


0.36 


0.5 


0.44 


tOL = 50 mA* 


5.5 V 




1.65 




Iql = 75 mA' 


5.5 V 






1.65 


l|H 


V| = Vcc- 0- inputs only 


5.5 V 


10 


10 


10 


eA 


III 


V| = GND, Q inputs only 


5.5 V 


-0.3 -0.6 


- 1 


- 1 


mA 


l| 


V| - V C c or GND, P and 3 inputs only 


5.5 V 


±0.1 


±1 


±1 


*A 


ice 


Q inputs at GND 

Other inputs V| = Vcc or GND 


5.5 V 


2.3 4.8 


8 


8 


mA 


Q inputs open 

Other inputs V| = Vcc or GND 


5.5 V 


8 


160 


80 


*A 


Alec' 


Q inputs open 

One input at 3.4 V and other inputs at 
Vcc or GND, P and 3 inputs only 


5.5 V 


0.9 


1 


1 


mA 






Ci 


V| - V C c 0' G ND 


5 V 


3.5 






pF 



^Not more than 
*This is the 



one output should be tested at a time, and 
in supply current for each input that is 



the duration of the test should not exceed 10 ms. 
at one of the specified TTL voltage levels rather th 



lOVor v cc . 



^" switching characteristics Vcc ■ 5 V ± 0.5 V (see Figure 1) 



PARAMETER 


FROM 


TO 


T A - 25 °C 


54ACT11520 


74ACT11520 


UNIT 


(INPUT) 


(OUTPUT) 


MIN 


TYP 


MAX 


MIN 


MAX 


MIN 


MAX 


<PLH 


PorQ 




1.5 


8.6 


12.7 


1.5 


15.4 


1.5 


14.3 




'PHL 


1.5 


8 


12.4 


1.5 


14.8 


1.5 


13.9 


ns 


tpLH 


3 


P^Q 


1.5 


6.4 


8.5 


1.5 


10.2 


1.5 


9.5 




•PHL 


1.5 


5.8 


9 


1.5 


10.4 


1.5 


9.8 


ns 



characteristics, Vcc - 5 V, Ta - 25 °C 



PARAMETER 


TEST CONDITIONS 


TYP 


UNIT. I 


C p< j Power dissipation capacitance 


C L = 50 pF, f = 1 MHz 


40 


pF 
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54ACT11520, 74ACT11520 
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PARAMETER MEASUREMENT INFORMATION 



FROM OUTPUT 
UNDER TEST 



Cl " 50 PF 500 !>:> 

[See Note Al^p »""»,. 



LOAD CIRCUIT 



INPUT 
ISee Note B) 




PROPAGATION DELAY TIMES 

NOTES: A. Cl includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the lollowing characteristics: PRR < 1 MHz, Z 

C. The outputs are measured one at a time with one input transition per measurement. 

FIGURE 1 . LOAD CIRCUIT AND VOLTAGE WAVEFORMS 



TYPICAL CHARACTERISTICS 

Q INPUT CURRENT 

vs 

INPUT VOLTAGE 



= 50 II, t r = 3 ns 



tf = 3 ns. 



I -100 




v> 



O 

CO 
O 

o 

T3 
0> 
U 
C 
(0 

> 



12 3 4 
V|— Input Voltage— V 
FIGURE 2 
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54AC11521, 74AC11521 

8-BIT IDENTITY COMPARATORS 



D2967, JULY 1987-flEVISED SEPTEMBER 1987 



• Compares Two 8-Bit Words 

• New Flow-Through Architecture to Optimize 
PCB Layout 

• Center-Pin Vcc and GND 
> High-Speed S< 




21 ... J PACKAGE 
1521 ... DW OR N PACKAGE 
(TOP VIEW) 



CM Qi U20QG 



EPIC™ (Enhanced 
CMOS) 1-/jm Process 

500-mA Typical Latch-Up Immunity at 
125"C 



Package Options Include Plastic "S 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 



P1 C 2 
QOC 3 

poC * 
gndC s 

P=Q[6 

Q7 C 7 
P7 C 8 
Q6C 9 
P6C 10 



19UP2 
18]Q2 

16]Q3 

is D v C c 

iOP4 
13 2 Q4 
12]P5 
11 HQ5 



description 




These identity comparat 

comparisons on two 8-bit binaj 

Also included is a provision for P = 
outputs. 

The 54AC1 1521 is characterized for operation 
over the full military temperature range of 
-55°C to 125°C. The 74AC11521 is 
characterized for operation from -40°C to 
85°C. 



54AC11521. . . .FK PACKAGE 
(TOP VIEWI 

O a. O > Q. 
I 1 1 1 1 1 1 1 1 I 



QO 



P2 ]4 
G )5 
Q1 ]6 
P1 ]7 
]• 



3 2 1 20 19 



9 10 11 12 13 
I — I I 1 I i i I I — I 



18[ Q4 
17[ PS 
16[ Q5 
15[ P6 
14 [ Q6 



O o- 



FUNCTION TABLE 



INPUTS 


OUTPUT 


DATA 
P. Q 


ENABLE 

G 




P = Q 


L 


L 


P>Q 


L 


H 


P<Q 


L 


H 


X 


H 


H 





logic symbol 




5 

P0- 

PI ■ 

P2 
P3 
P4 
PS- 
P6 
P7- 

QO- 
Q1- 
Q2- 



I14I 



(121 



13] 



(1BI 



0.3 
04 
Q5 
Q6 
0.7- 



(161 



(7) 



G1 


COMP 
t> 


0" 


» P 










7, 










1P = Q 




>Q 




7 







-P^Q 
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8-BIT IDENTITY COMPARATORS 



logic diagram (positive logic) 




o 

5 

•a 

a> 
u 
c 

CD 
> 
■D 

< 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted)''' 

Supply voltage, Vqc -0.5 V to 7 V 

Input voltage, V| (see Note 1) -0.5 V to Vcc + 0-5 V 

Output voltage, Vo (see Note 1) -0.5 V to Vcc + 05 V 

Input clamp current, l|K (V| < or V| > Vccl ±20 mA 

Output clamp current, lOK l v < or Vo > VrjC) ±50 mA 

Continuous output current, lo (Vo = to Vcc) ±50 mA 

Continuous current through Vcc or GND pins ±100 mA 

Storage temperature range -65°C to 1 50 °C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings 
only, and functional operation of the device at these or any other conditions beyond those indicated under "recommended operating 
conditions" is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 



54AC11521, 74AC11521 
8 BIT IDENTITY COMPARATORS 



recommended operating conditions 





54AC 11521 


74AC11521 


UNIT 


MIN NOM MAX 


MIN NOM MAX 


V C c Supply voltage Isee Note 21 


3 5 5.5 


3 5 5.5 


V 


V| H High-level input voltage 


V C C = 3 V 


2. 1 


2.1 


V 


V CC = 4.5 V 


3.16 


3.15 


V CC = 5.5 V 


3.85 


3.85 


V|l Low-level input voltage 


V CC = 3 V 


0.9 


0.9 


V 


Vcc = 4.5 V 


1.35 


1.35 


Vcc = 5.5 V 


1.65 


1 65 


lOH High-level output current 


V CC = 3 V 


-4 


- 4 


mA 


V CC - 4.5 V 


-24 


- 24 


V CC = 5.5 V 


- 24 


- 24 


Iql Low-level output current 


V C C = 3 V 


12 


12 


mA 


V C c = 4 5 V 


24 


24 


V C c = 5.5 V 


24 


24 


V| Input voltage 


o v cc 


V CC 


V 


Vo Output voltage 


V CC 


V CC 


V 


At/Av Input transition rise or fall rate 


10 


10 


ns/V 


Operating free-air temperature 


-55 125 


-40 85 


°C 



NOTE 2: No electrical or switching characteristics are specified at Vcc < 3 V. Operation between 2 V and 3 V is not 
but within that range a device output will maintain a previously established logic state. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 



PARAMETER 


TEST CONDITIONS 


vcc 


T A = 25 °C 


54AC11521 


74AC11521 


UNIT 


MIN TYP MAX 


MIN MAX 


MIN MAX 


VOH 


l H = - 50 pcA 


3 V 


2.9 


2.9 


2.9 


V 


4.5 V 


4.4 


4.4 


4.4 


5.5 V 


5.4 


5.4 


6.4 


'OH = ~ 4 mA 


3 V 


2.58 


2.4 


2.48 


l H " -24 mA 


4.5 V 


3.94 


3.7 


3.8 


5.5 V 


4.94 


4.7 


4.8 


Ioh = - 50 mA* 


5.5 V 




3.85 




lOH = - 75 mA' 


5.5 V 






3.85 


vol 


Iql = 50 fiA 


3 V 


0.1 


0.1 


0.1 


V 


4.5 V 


0.1 


0.1 


0.1 


5.5 V 


0.1 


0.1 


0.1 


l L = 12 mA 


3 V 


0.36 


0.5 


0.44 


lOL - 24 mA 


4.5 V 


0.36 


0.5 


0.44 


5.5 V 


0.36 


0.5 


0.44 


'OL = 50 mA' 


5.5 V 




1.65 




l L - 75 mA' 


5.5 V 






1.65 


i| 


v l = V CC <" GND 


5 5V 


±0.1 


±1 


±1 


M A 


ice 


V| = V C c or GND. I = 


5.5 V 


8 


160 


80 


MA 




v l = Vcc <" GND 


5 V 


4 






pF 



T Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
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switching characteristics over i 
noted) (see Figure 1 ) 



I operating free-air temperature range (unless otherwise 



PARAMETER 


FROM 


TO 


vcc 




t a - 25 


°C 


54AC11521 


74AC11521 


UNIT 


(INPUT) 


IOUTPUTI 


MIN 


TYP 


MAX 


MIN 


MAX 


MIN 


MAX 


'PLH 






3.3 


± 0.3 V 


1.5 


12.5 


16.6 


1.5 


20.4 


1.5 


19 


ns 


P or Q 




5 


± 0.5 V 


1.5 


8.3 


11.3 


1.6 


14 


1.5 


13 


<PHL 


3.3 


± 0.3 V 


1.5 


10.5 


14.1 


1.5 


17.4 


1.5 


16.1 


ns 






5 


± 0.5 V 


1.5 


7.2 


10.1 


1.5 


12.2 


1.5 


11.4 


'PLH 






3.3 


± 0.3 V 


1.5 


7.1 


9.8 


1.5 


1 1.4 


1.5 


10.8 


ns 


5 


P = Q 


5 


± 0.5 V 


1.5 


6.1 


7.1 


1.5 


8.4 


1.5 


7.9 


tPHL 


3.3 


± 0.3 V 


1.5 


6.4 


8.8 


1.5 


10.8 


1.5 


10.1 


ns 






5 


± 0.5 V 


1.5 


4.8 


7.1 


1.5 


8.6 


1.5 


8.1 



operating characteristics, Vcc - 5 V, Ta - 25 °C 



PARAMETER 


TEST CONDITIONS 


TYP 


UNIT 


C D d Power dissipation capacitance 


C L = 50 pF, f = 1 MHz 


42 


pF 



PARAMETER MEASUREMENT INFORMATION 




OUTPUT _ 
TEST 



C U - 50 pF 
I See Note Al 



r 

I 



500 (1 3 



:ir. m ^f^o V 



i 

(«-'PHL-») 

I 



-v CC 



50% V C c 



K-tPLH-H 



v y — V0H 

\s0% v C c Jtso% v cc 
\ 1- vol 



PROPAGATION DELAY TIMES 



NOTES: A. C[_ includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics: PRR =s 10 MHz, Z = 50 0, t r = 

C. The outputs are measured one at a time with one input transition per measurement. 

FIGURE 1 . LOAD CIRCUIT AND VOLTAGE WAVEFORMS 



I ns, tf = 3 ns. 



Texas 
Instruments 



2-179 



S4ACT11521. 74ACT11521 
8-BIT IDENTITY COMPARATORS 



D2957. JULY 1987- 



1 1987 



• Compares Two 8-Bit Words 

• Inputs are TTL-Voltage Compatible 

• New Flow-Through Architecture to Optimize 
PCB Layout 

• Center-Pin Vqc » nd GND Configurations to 
Minimize High-Speed Switching Noise 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) 1-um Process 

• 500-mA Typical Latch-Up Immunity at 
125°C 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 

description 

These identity comparators perform 
comparisons on two 8-bit bin ary or B CD words. 
Also included is a provision for P = Q totem-pole 
outputs. 

The 54ACT1 1521 is characterized for operation 
over the full military temperature range of 
-55°C to 125°C. The 74ACT11521 is 
characterized for operation from -40°C to 
85°C. 

FUNCTION TABLE 



54ACT1 1521 ... J PACKAGE 
74ACT11521 . . . DW OR N PACKAGE 
(TOP VIEW) 



Q1 Hi LJ20[]G 
PI C 2 19QP2 



POZ * 
GNDC 5 
P^QC 6 
0.7 C 7 
P7C 8 
Q6C 9 
P6C 10 



18]Q2 
17]P3 
16]Q3 
'O vcc 
14 ] P4 
13 ] Q4 

ia^ps 

iOQ5 



54ACT11521 . . FK PACKAGE 
(TOP VIEW) 



> a. 





/ L_J L_) L_) L_l L_l 1 

3 2 1 20 19 




Q1 
P1 
QO 


14 18[ 

15 17[ 

16 16[ 

17 IS£ 

18 14[ 
9 10 11 12 13 

nnnnn 


Q4 
P5 
Q5 
P6 
0.6 



logic symbol t 



INPUTS 


OUTPUT 


DATA 
P. Q 


ENABLE 

G 




P = Q 


L 


L 


P>Q 


L 


H 


P<Q 


L 


H 


X 


H 


H 



- 




PM3 



EPIC is a trademark of Texas Instruments Incorporated. 



'This symbol is in accordance with ANSI/IEEE Std 91-19 
IEC Publication 617-12. 
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8 BIT IDENTITY COMPARATORS 



logic diagram (positive logic) 




absolute maximum ratings over operating free-air temperature range (unless otherwise noted) t 



Supply voltage, Vcc -0.5 V to 7 V 

Input voltage, V| (see Note 1) -0.5 V to Vcc + 0.5 V 

Output voltage, Vo (see Note 1) -0.5 V to Vcc + 0.5 V 

Input clamp current, l|K (V| < or V| > Vcc> ±20 mA 

Output clamp current, Iok < v O < or Vo > Vqc) ±50 mA 

Continuous output current, lo (Vo = to Vcc> ± 50 mA 

Continuous current through Vcc or GND pins ± 100 mA 

Storage temperature range -65°C to 150°C 



t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings 
only, and functional operation of the device at these or any other conditions beyond those indicated under "recommended operating 
conditions" is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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54ACT11521 


74ACT11521 




MIN NOM MAX 


MIN NOM MAX 


Vqc Supply voltage 


4.5 5 5.5 


4.5 5 5.5 


V 


V|H High-level input voltage 





2 


V 


V|i_ Low-level input voltage 


0.8 


0.8 


V 


'OH High-level output current 


-24 


-24 


mA 


lOL Low-level output current 


24 


24 


mA 


V| Input voltage 


o v cc 


V CC 


V 


Vq Output voltage 


o v cc 


V CC 


V 


At/Av Input transition rise or fall rate 


10 


10 


ns/V 


Tfi, Operating free-air temperature 


-55 125 


-40 85 


°C 



electrical characteristics over 
noted) 



range (unless otherwise 



PARAMETER 


TEST CONDITIONS 


vcc 


T A = 25 °C 


54ACT 11521 


74ACT11521 


UNIT 


MIN TYP MAX 


MIN MAX 


MIN MAX 


V H 


'OH " - 50 ijA 


4.5 V 


4.4 


4 4 


4.4 


V 


5.5 V 


5.4 


5.4 


5 4 


lOH = - 24 mA 


4.5 V 


3 94 


3.7 


3.8 


5.5 V 


4.94 


4.7 


4.8 


lOH = - 50 mA' 


5.5 V 




3.85 




'OH " -75mAt 


5.5 V 






3.85 


vol 


l L - 50 fiA 


4.5 V 


0.1 


0.1 


0.1 


V 


5.5 V 


0.1 


0.1 


0.1 


'OL " 24 mA 


4.5 V 


0.36 


0.5 


44 


5 5 V 


0.36 


0.5 


0.44 


lOL = 50 mA' 


5.5 V 




1.65 




lOL = 75 mA' 


5.5 V 






1.65 


'i 


v l = Vcc 0' GND 


5.5 V 


±0.1 


r 1 


1 1 


M A 


ice 


v l - Vcc or GND. Iq = 


5.5 V 


8 


160 


80 


„A 


AICC' 


One input at 3.4 V, 

Other inputs at GND or Vcc 


5.5 V 


0.9 


1 


1 


mA 


Ci 


V, = V CC or GND 


5 V 


} 






pF 



s output should be tested at a time, and the duration ol the 
* This is the increase in supply current for each input that is at one of the speci 



not exceed 10 r 
levels rath< 



than V or V cc . 



switching characteristics V C C - 5 V ± 0.5 V (see Figure 1) 



PARAMETER 


FROM 


TO 


T A - 25 °C 


54ACT11521 


74ACT11521 


UNIT 


(INPUT) 


(OUTPUT) 


MIN 


TYP 


MAX 


MIN MAX 


MIN MAX 


1PLH 


P or Q 


p-=-a" 


1.5 


8.8 


13 


1.5 


15.9 


1.5 


14.7 




'PHL 


1.5 


8.2 


12 


1.5 


14 6 


1.5 


13.6 


ns 


'PLH 


5 


p^ro 


1.5 


6.7 


9.3 


1.5 


11.2 


1.5 


10 5 


ns 


'PHL 




1.5 


6.8 


8.8 


1.5 


10.2 


1.5 


9.7 



operating characteristics. Vcc = 5 V, Ta = 25 °C 



PARAMETER 


TEST CONDITIONS 


TYP 


UNIT 


C Dd Power dissipation capacitance 


C L <= 50 pF, f = 1 MHz 


40 


pF 
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54ACT11521. 74ACT 11521 
8 BIT IDENTITY COMPARATORS 



PARAMETER MEASUREMENT INFORMATION 

FROM OUTPUT 



UNDER TEST 




C L - 50 pF J 


L soonj 


(See Note ttf\ 







LOAD CIRCUIT 



INPUT -/sv iU, 

(See Note Bl / \ 



3V 

.5 V 





— — 



U-«PLH-»| 

a! i/ VoH 

3U50%V CC Jt50%V C C 



PROPAGATION DELAY TIMES 

NOTES: A. C|_ includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Z = 50 Q, t r = 3 ns, tf = 3 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 

FIGURE 1 . LOAD CIRCUIT AND VOLTAGE WAVEFORMS 



M 
+- 

"5 
o 

5 



"S 

o 
c 

CO 

> 
-a 
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54AC11533, 74AC11533 

OCTAL D-TYPE TRANSPARENT LATCHES WITH 3 STATE OUTPUTS 



_____ 




8-Latches in a Single Package 

3-State Bus-Driving Inverting Outputs 

Full Parallel Access for Loading 

Buffered Control Inputs 

New Flow-Through Architecture to Optimize 
PCB Layout 

Center-Pin Vcc and GND Configurations to 
Minimize High-Speed Switching Noise 

EPIC™ (Enhanced-Performance Implanted 
CMOS) 1-pm Process 

500-mA Typical Latch-Up Immunity at 
125°C 

Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 



54AC1 1 533 . . . JT PACKAGE 
74AC1 1533 ... OW OR NT PACKAGE 
(TOP VIEW) 

iq [17 

2Q C 2 
35 C 3 




54AC11533 . . . FK 
ITOP VIEW] 



description 



_ U O Q o 
> z > in id 















4 3 2 


1 


28 


27 26 




2D 


Is 






25 [ 


7D 


ID 


]6 






24 [ 


8D 


OC 


Jl 






23 [ 


c 


NC 


]8 






22 [ 


NC 


IQ 


]9 






«£ 


85 


2Q 


]10 






20 [ 


7Q 


35 


I" 






1 9 £ 


6Q 




12 13 14 


15 


16 


17 18 








n 


nn 






BOO 


U 


Q 


Q IO 






^ z z 


Z 


z 


Z in 






O ID 




a 


a 




NC- 


No internal connection 





These 8-bit latches feature three-state outputs 
designed specifically for driving highly capacitive 
or relatively low-impedance loads. They are 
particularly suitable for implementing buffer 
registers, I/O ports, bidirectional bus drivers, and 
working registers. 

The eight latches of the 'AC11533 are 
transparent D-type latches. While the enable 
(C) is high, the Q outputs will follow the 
complements of the (D) inputs. When the enable 
is taken low, the Q outputs will be latched at the 
inverses of the levels that were set up at the D 
inputs. The 'AC1 1 533 is functionally equivalent 
to the 'AC11373 except for having inverted 
outputs. 

A buffered output-control (OCI input can be used to place the eight outputs in either a normal logic state 
(high or low logic levels! or a high-impedance state. In the high-impedance state, the outputs neither load 
nor drive the bus lines significantly. The high-impedance third state and increased drive provide the capability 
to drive the bus lines in a bus-organized system without need for interface or pull-up components. 

The output control does not affect the internal operations of the latches. Old data can be retained or new 
data can be entered while the outputs are off. 

The 54AC1 1 533 is characterized for operation over the full military temperature range of - 55 °C to 1 25 °C. 
The 74AC1 1533 is characterized for operation from 40°C to 85 °C. 
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54AC11533, 74AC1 1533 
OCTAL D TYPE TRANSPARENT LATCHES WITH 3-STATE OUTPUTS 



logic symbol t 



oc 1241 


EN 
C1 

^ r 1 


h 111 


c 1131 


ID «» 


ID V 


2D 1221 


-, ?i 




3D 1211 


131 




4D 1201 




L 141 




5D 1171 




„ (9, 




6D 




_ [10] 




7D < 1S ' 




s III) 




8D 1141 




^ 112] 











logic diagram (positive logic) 

124) 



OC- 



• 1Q 
-2Q 
■30 
.40 
-5Q 
-6Q 
-70 
-85 



1D- 



(23) 



(22) 



^his symbol is in accordance with ANSI/IEEE Std 91-1984 i 

IEC Publication 617-12. 
Pin numbers shown are for DW, JT. and NT packages. 

FUNCTION TABLE (EACH LATCH] 



(211 



INPUTS 


OUTPUT 
Q 


OC 


ENABLE C 


D 


L 


H 


H 


L 


L 


H 


L 


H 


L 


L 


X 


Qo 


H 


X 


X 


z 



(201 



5D- 



(171 



115) 



8D- 



10 



20 



3Q 



4Q 



50 



7Q 



80 



Pin numbers shown are for DW, JT, and NT packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) t 

Supply voltage, Vcc -0.5 V to 7 V 

Input voltage, V| (see Note 1) -0.5 V to Vqc + 0.5 V 

Output voltage, Vo (see Note 1) -0.5 V to Vcc + °-5 V 

Input clamp current, l|K (V| < or V| > Vcc) ±20 mA 

Output clamp current, IrjK ( v O < or Vo > Vcc) ±50 mA 

Continuous output current, lo (Vo = to Vcc) ±50 mA 

Continuous current through Vcc or GND pins +200 mA 

Storage temperature range -65°Cto150°C 

^Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings 
only and functional operation of the device at these or any other conditions beyond those indicated under "recommended operating 
conditions" is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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54AC11533. 74AC11533 

OCTAL D TYPE TRANSPARENT LATCHES WITH 3 STATE OUTPUTS 



recommended operating 





54AC11533 


74AC11533 


UNIT 


MIN NOM 


MAX 


MIN NOM 


MAX 


Vcc 


Supply voltage (see Note 21 


3 5 


5.5 


3 5 


5.5 








Vcc = 3 V 


2 1 


2.1 




V IH 


High-level input voltage 


V CC = 4 -5 V 


3.15 


3.15 


v 






V C C ■ 5.5 V 


3.85 


3.85 








V C C = 3 V 


0.9 


0.9 




V|L 


Low-level input voltage 


V CC - 4 -5 V 


1.35 


1.35 








Vcc = 5.6 V 


1.65 


1.66 








V C C = 3 V 


-4 


-4 




'OH 


High-level output current 


V CC = 4.5 V 


-24 


-24 


mA 






V C C - 5.5 V 


-24 


-24 








V C C = 3 V 


12 


12 




lOL 


Low-level output current 


V CC = 4-5 V 


24 


24 


mA 






V C C = 5 5 V 


24 


24 




V| 


Input voltage 







vcc 





vcc 


V 


vo 


Output voltage 







vcc 





vcc 


v 


At/Av 


Input transition rise or fall rate 





10 





10 


ns/V 


T A 


Operating free -air temperature 


-55 


125 


-40 


85 


°c 



NOTE 2: No electrical or switchii 
but within that range a 



teristics are specified at V c c < 3 V. I 
output will maintain a previously e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 




2 V and 3 V is not recommended, 



PARAMETER 


TEST CONDITIONS 


V CC 


T A - 25 °C 


54AC11533 


74AC11533 


UNIT 


MIN TYP MAX 


MIN MAX 


MIN MAX 


VOH 


'OH = - 50 jiA 


3 V 


2.9 


2.9 


2.9 


V 


4.5 V 


4.4 


4.4 


4.4 


5.5 V 


5.4 


5.4 


5.4 


'OH = -4 mA 


3 V 


2.58 


2.4 


2.48 


lOH " - 24 mA 


4.5 V 


3.94 


3.7 


3.8 


5.5 V 


4.94 


4.7 


4.8 


lOH = -50 mA 1 


5.5 V 




3.85 




lOH = - '5 mA* 


5.5 V 






3 85 


vol 


l L = 50 ^A 


3 V 


0.1 


0.1 


0.1 


V 


4.5 V 


0.1 


0.1 


0.1 


5.5 V 


0.1 


0.1 


0.1 


lOL = 12 m A 


3 V 


0.36 


0.5 


0.44 


'OL = 24 mA 


4.5 V 


0.36 


0.5 


0.44 


5.5 V 


0.36 


0.5 


0.44 


'OL = 50 mA* 


5.5 V 




1.65 




lOL = 75 mAl 


5.5 V 






1.65 


IQZ 


Vo = Vcc or GND 


5.5 V 


±0.5 


±10 


±5 


„A 


l| 


V| = Vcc or GND 


5.5 V 


±0.1 


± 1 


± 1 


*A 


'cc 


V| - Vcc ° r GND, l = 


5.5 V 


8 


160 


80 


„A 


Ci 


V| = V c c or GND 


5 V 


4 






pF 


Co 


v O = v cc or GND 


5.5 V 


10 






pF 



^Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
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rRUMENTS 



OCTAL D-TYPE TRANSPARENT 



54AC11533. 



"outputs' 



timing requirements (see Figure 1) 





vcc 

RANGE 


T A - 25 °C 


54AC 11533 


74AC11533 


UNIT 


MIN MAX 


MIN MAX 


MIN MAX 




t w Pulse duration, enable C high 


3.3 ± 0.3 V 


5.5 


5.5 


5.5 


ns 


5 ± 0.5 V 


4 


4 


4 


t su Setup time, data before enable CI 


3.3 ± 0.3 V 


4 


4 


4 


ns 


5 i 0.5V 


3.5 


3.5 


3.5 


t n Hold time, data after enable Ci 


3.3 ± 0.3 V 


2 


2 


2 


ns 


5 t 0.5V 


2 


2 


2 



switching characteristics 
noted) (see Figure 1) 



recommended operating free-air temperature range (unless otherwise 



PARAMETER 


FROM 


TO 


v C c 


T A 


- 25 


°C 


54AC11533 


74AC1 1 533 


UNIT 


(INPUTI 


(OUTPUT) 


RANGE 


MIN 


TYP 


MAX 


MIN MAX 


MIN 


MAX 


<PLH 






3.3 ±0.3 V 


1.5 


8.5 


12.6 


1.5 


15.2 


1.5 


14.3 




D 


5 


5 ±0.5 V 


1.5 


5.5 


8.4 


1.5 


10.6 


1.5 


9.8 


ns 


tPHL 


3.3 ±0.3 V 


1.5 


7.5 


10.1 


1.5 


12 


1.5 


11.3 






5 ±0.5 V 


1.5 


5 


7.1 


1.5 


8.6 


1.5 


8 




<PLH 






3.3 ±0.3 V 


1.5 


10 


14.5 


1.5 


17.6 


1.5 


16.5 




C 


Any 


5 ±0.5 V 


1.5 


6.5 


10 


1.5 


12.1 


1.5 


11.3 


ns 


<PHL 


3.3 ±0.3 V 


1.5 


9.5 


12.8 


1.5 


15.2 


1.5 


14.3 






5 ±0.5 V 


1.5 


6.5 


9.1 


1.5 


11 


1.5 


10.3 




tPZH 






3.3 ±0.3 V 


1.5 


9 


13.1 


1.5 


15.7 


1.5 


14.7 




or 


Any 


5 ±0.5 V 


1.5 


6.5 


9.5 


1.5 


11.7 


1.5 


10.8 


ns 


<PZL 


3.3 ±0.3 V 


1.5 


8.5 


11.6 


1.5 


14.1 


1.5 


13.1 






5 ±0.5 V 


1.5 


6 


8.6 


1.5 


10.9 


1.5 


9.7 




tPHZ 






3.3 ± 0.3 V 


1.5 


9.5 


12 


1.5 


13.2 


1.5 


12 8 




or 


Any S 


5 ± 0.5 V 


1.5 


8.5 


10.7 


1.5 


11.7 


1.5 


11.4 


ns 


«PLZ 


3.3 ± 0.3 V 


1.5 


7.5 


10.2 


1.5 


11.4 


1.5 


1 1 






5 1 0.5 V 


1.5 


6 


8.2 


1.5 


9.3 


1.5 


8.9 





operating characteristics. Vcc - 5 V, Ta 



PARAMETER 


TEST CONDITIONS 


TYP 


UNIT 


C pt j Power dissipation capacitance per latch 


Outputs enabled 


C L = 50 pF, f = 1 MHz 


55 


pF 


Outputs disabled 


44 
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54AC1 1533, 74AC11533 

OCTAL D-TYPE TRANSPARENT LATCHES WITH 3-STATE OUTPUTS 



PARAMETER MEASUREMENT INFORMATION 



FROM OUTPUT_ 
UNDER TEST 



C L - 50 

[See Note A) 



T 



2 X V CC 
O OPEN 
pGND 



TEST 


S1 


'PLH'IPHL 
'PLZ^PZL 
<PHZ'«PZH 


OPEN 
2 x V CC 
GND 



TIMING INPUT 
ISee Note Bl 



■JI-50% \ 

J\ \ 



VCC 




INPUT 
{See Note Bl 



J s: 

! -f50% V CC X50% V CC 



SETUP AND HOLD TIMES 



OUTPUT CONTROL 
(Low-level enabling) 

OUTPUT 
WAVEFORM 1 ' 
S1 at 2 X V C c 
(See Note C) 

OUTPUT 
WAVEFORM 2 
SI at GND 
ISee Note CI 



60% V CC 



r 

H — »pzl — H 



-•PZH- 



V CC 



I 

H-'PHL-») 



I 



k-<PLH-»l 

\! i/ Voh 

X50%V CC Jt50%V CC 

\ /. v OL 



50% V CC 

--VOL 



i 



PROPAGATION DELAY TIMES 

v cc 



50% V CC 



K — tpLz— n 





• v cc 



50% Vcc I 



y ■ 

_£o%vcc_ Vol 



50% V CC 



-80%V C c V ° H 



K— «i 

ENABLE AND DISABLE TIMES 



A. Cl includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z = 50 H, t r = 3 ns, tf = 3 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

FIGURE 1 . LOAD CIRCUIT AND VOLTAGE WAVEFORMS 
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54ACT11533. 74ACT1 1533 
OCTAL D TYPE TRANSPARENT LATCHES WITH 3 STATE OUTPUTS 



D2957, JULY 1987 



8-Latches in a ! 

3-State Bus-Driving Inverting Outputs 

Full Parallel Access for Loading 

Buffered Control Inputs 

Inputs are TTL-Voltage Compatible 

New Flow-Through Architecture to Optimize 
PCB Layout 

n Vcc and GND Configurations to 
High-Speed Switching Noise 

EPIC" (Enhanced-Performance 
CMOS) 1-/im Process 



54ACT1 1 533 . . . JT PACKAGE 
74ACT1 1 533 ... DW OR NT PACKAGE 
(TOP VIEW) 



500-mA Typical Latch-U| 
125°C 

Package Options Include Plastic "Small 
Outline" Packages. Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 




54ACT11533 . . . r-K PACKAGE 
(TOP VIEW) 

O O 
Q Q O O O Q O 
m t > z > in co 
L_l I 1 1 I ) t L-IL-H-I 



description 



2D ]5 

ID ]6 

OC ]7 

NC ]8 



10 

25 
3Q 



4 3 2 1 28 27 26 



19 
110 



12 13 14 15 16 17 18 

nnnnnnn 



25 [ 
24 [ 
23 [ 
22 [ 

21 [ 8Q 
20 [ 7Q 



7D 
8D 

c 

NC 



19[ 6Q 



lo a o o o a ia 

* Z Z 2 Z Z LO 

id a a a 

NC — No internal connection 



These 8-bit latches feature three-state outputs 
designed specifically for driving highly capacitive 
or relatively low-impedance loads. They are 
particularly suitable for implementing buffer 
registers, I/O ports, bidirectional bus drivers, and 
working registers. 

The eight latches of the 'ACT11533 are 
transparent D-typeJatches. While the enable 
(C) is high, the Q outputs will follow the 
complements of the (D) inputs. When the enable 
is taken low, the Q outputs will be latched at the 
inverses of the levels that were set up at the D 
inputs. The 'ACT11533 is functionally 
equivalent to the 'ACT 1 1 373 except for having 
inverted outputs. 

A buffered output-control (OC) input can be used to place the eight outputs in either a normal logic state 
(high or low logic levels) or a high-impedance state. In the high-impedance state, the outputs neither load 
nor drive the bus lines significantly. The high-impedance third state and increased drive provide the capability 
to drive the bus lines in a bus-organized system without need for interface or pull-up components. 

The output control does not affect the internal operations of the latches. Old data can be retained or new 
data can be entered while the outputs are off. 

The 54ACT1 1533 is characterized for operation over the full military temperature range of -55°C to 
125°C. The 74ACT11533 is characterized for operation from -40°C to 85 °C. 
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54ACT11533, 74ACT11533 

OCTAL D-TYPE TRANSPARENT LATCHES WITH 3-STATE OUTPUTS 



logic symbol''' 



logic diagram 



logic) 



oc 




c 


[131 


10 


123) 


20 
3D 


122) 
121) 


4D 


120) 


50 


[171 


6D 


(16) 


7D 

8D 


(151 


(14) 



EN 
CI 

3_ 



a. 


(2) 




(31 




14) 




(9) 




(101 


— 


111) 




112) 



| T This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 
Pin numbers shown are for DW, JT, and NT packages. 

FUNCTION TABLE (EACH LATCH) 



INPUTS 


OUTPUT 
5 


OC 


ENABLE C 


D 


L 


H 


H 


L 


L 


H 


L 


H 


L 


L 


X 


Qo 


H 


X 


X 


z 




Pin numbers shown are for DW, JT, and NT packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage, VfjC _0 - 5 V to 7 V 

Input voltage, V| (see Note 1) -0.5 V to Vcc+0.5 V 

Output voltage, Vfj (see Note 1) -0.5 V to Vcc+0.5 V 

Input clamp current, l|K IV| < or V| > V(x) ±2 ° mA 

Output clamp current, Iok ( v O < or Vrj > Vcc> ±50 mA 

Continuous output current, lo (Vo = to Vcc) ± 50 mA 

Continuous current through Vcc °' GND pins ± 200 mA 

Storage temperature range — 65 °C to 150°C 

T Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings 
only and functional operation of the device at these or any other conditions beyond those indicated under "recommended operating 
conditions" is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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54ACT11533, 74ACT1 1 533 
OCTAL DTYPE TRANSPARENT LATCHES WITH 3STATE OUTPUTS 



operating conditions 







54ACT11533 


74ACT11533 


UNIT 






MIN 


MAX 


MIN 


MAX 




vcc 


Supply voltage 


4.5 


5.5 


4.5 


5.5 


V 


V|H 


High-level input voltage 


2 


2 


V 


V|L 


Low-level input voltage 


0.8 


0.8 


V 


lOH 


High-level output current 


-24 


-24 


mA 


lOL 


Low-level output current 


24 


24 


mA 


V| 


Input voltage 





vcc 





vcc 


V 


v 


Output voltage 





vcc 





vcc 


V 


at/&v 


Input transition rise or fall rate 





10 





10 


ns/V 




Operating free-air temperature 


-55 


125 


-40 


85 


°c 



electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 



PARAMETER 


TEST CONDITIONS 


vcc 


T A - 25 °C 


54ACT11533 


74ACT11533 


UNIT 


MIN TYP MAX 


MIN MAX 


MIN MAX 


VOH 




4.5 V 


4.4 


4.4 


4.4 


V 


'OH " -50 /iA 


6.5 V 


5.4 


5.4 


5.4 


lOH = -24 mA 


4.5 V 


3.94 


3.7 


3.8 


5.5 V 


4.94 


4.7 


4.8 


lrjH = -50 mA 1 


5.5 V 




3.85 




l 0H = "75 mA' 


5.5 V 






3.85 


vol 


lOL - 50 »A 


4.5 V 


0.1 


0.1 


0.1 


V 


5.5 V 


0.1 


0.1 


0.1 


'OL = 24 mA 


4.5 V 


0.36 


0.5 


0.44 


5.5 V 


0.36 


0.5 


0.44 


'OL = 50 mA 1 


5.5 V 




1.65 




lOL = 75 mA' 


5.5 V 






1.65 


ioz 


v = v cc or GND 


5.5 V 


±0.5 


±10 


±5 


1* 


h 


V| = Vcc ° r GND 


5.5 V 


±0.1 


± 1 


± 1 




'cc 


v l = Vcc or GND . io = 


5.5 V 


8 


160 


80 


*A 


ilCC* 


One input at 3.4 V, 

Other inputs at GND or Vcc 


5.5 V 


0.9 


1 


1 


mA 


G 


V| = V C c or GND 


5 V 


4 






pF 


Co 


Vq - V C c or GND 


5 V 


10 






pF 



o 
"S 

o 
c 

(0 

> 

< 



T Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 

*This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than V or V(x- 
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54ACT1 1533. 74ACT1 1533 

OCTAL D-TYPE TRANSPARENT LATCHES WITH 3-STATE OUTPUTS 



timing requirements. Vcc - 5 ±0.5 V (see Figure 1) 





T A - 25 "C 


54ACT11533 


74ACT11533 


UNIT 


MIN MAX 


MIN MAX 


MIN MAX 


t w Pulse duration, enable C high 


5 


5 


5 


ns 


t su Setup time, data before enable Ci 


3.5 


3.5 


3.5 


ns 


t n Hold time data after enable C 1 


3.5 


3.5 


3.5 


ns 


switching characteristics, Vcc = 5 V ±0.5 Vlsee Figure 1) 


PARAMETER 


FROM 
(INPUT) 


TO 
(OUTPUT! 


T A - 25 °C 


54ACT11533 


74ACT11533 


UNIT 


MIN TYP MAX 


MIN MAX 


MIN MAX 


tPLH 


□ 


Q 


1.5 7 10.1 


1.5 11.9 


1.5 11.3 


ns 


'PHL 


1.5 6.5 8.4 


1.5 10.2 


1.5 9.5 


tPLH 


C 


Any Q 


1.5 8.5 11.3 


1.5 14.1 


1.5 13 


ns 


'PHL 


1.5 8.5 10.7 


1.5 13.2 


1.5 12.2 


'PZH 


OC 


Any Q 


1.5 7.5 10.7 


1.5 13.6 


1.5 12.5 


ns 


'PZL 


1.5 7.5 10.9 


1.5 12.9 


1.5 12 


«PHZ 




Any Q 


1.5 10.5 12.1 


1.5 13.1 


1.5 12.8 


ns 


'PLZ 


1.5 7 5 9 5 


1.5 10.7 


1.5 10.3 
1 



> 

Q. 
< 
03 
3 
O 
CD 
Q. 

O 

o 

CO 

o 

o 
c 



operating characteristics, Vcc - 5 V, Ta = 25 °C 



PARAMETER 


TEST CONDITIONS 


TYP 


UNIT 


C p d Power dissipation capacitance per latch 


Outputs enabled 


C L « 50 pF, f - 1 MHz 


69 


pF 


Outputs disabled 


58 
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54ACT11533, 74ACT1 1533 
OCTAL D TYPE TRANSPARENT LATCHES WITH 3-STATE OUTPUTS 



PARAMETER MEASUREMENT INFORMATION 



FROM OUTPUT 
UNDER TEST " 



C|_ - 50 pF 
(See Note 



r 

"T 



S1 * 

— • — wv — ' c 

| 500 SI 

r 



p2 x V CC 
O OPEN 
GND 



TEST 


S1 


<PLH"PHL 
'PLZ«PZL 
tpHZ'<PZH 


OPEN 
2 x V CC 
GND 



LOAD CIRCUIT 



- "YiZ 



INPUT /73 Vl- 

(See Note B) / 




tPLH 

1/ V 0H 

50% V CC Jt50% V C C 

Vql 



1 
U 

O 

w 
O 

o 

-o 



PULSE DURATION 



OUTPUT CONTROL 
(Low-level enabling) 

OUTPUT 
WAVEFORM 1 
SI at 2 x V CC 
ISee Note CI 

OUTPUT 
WAVEFORM 2 
S1 at GND 
ISee Note CI 




K-'PHZ-W 



ENABLE AND DISABLE 



■o 

< 



NOTES: A. C|_ includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Z = 50 0, t r = 3 ns, tf = 3 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 



FIGURE 1. LOAD CIRCUIT AND VOLTAGE WAVEFORMS 



iNSTTOJ^Nre 2193 
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54AC11534, 74AC11534 
OCTAL D-TYPE EDGE-TRIGGERED FLIP FLOPS 
WITH 3 STATE OUTPUTS 

D2957, JULY 1987 



• 8 D-Type Flip-Flops in a Single Package 

• High-Current 3-State True Outputs Can 
Drive Up to 15 LSTTL Loads 

• Full Parallel Access for Loading 

• New Flow-Through Architecture to Optimize 
PCB Layout 

• Center-Pin Vcc and GND Configurations to 
Minimize High-Speed Switching Noise 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) 1-/im Process 

• 500-mA Typical Latch-Up Immunity at 
125°C 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 



54AC11534 . . . JT PACKAGE 
74AC11B34 ... DW OR NT PACKAGE 
(TOP VIEW) 



1Q nrCT^tj OC 
2Q [J2 23 H1D 
22D2D 
21 D3D 
20]4D 
19 U V CC 



3Q C3 
45C4 
GND C 5 
GND He 
GND C ^ 
GND C B 
5Q ^9 
6Q C 1° 
75 C" 
80. C12 



18 3 V C C 
17 3 5D 
16 3 6D 
15 3 7D 
14 3 8D 
13pCLK 



54AC11534 . . . FK PACKAGE 
(TOP VIEWI 



DIPs 
description 



L-J LJL-ILJ I 1 1 I 1 — J 

4 3 2 1 28 27 26 

2Dp6 25[ 
1D ] 6 24 [ 

] 7 23[ 



OC 

NC pa 



10 



30 



]9 



2Q ]10 



22 [ 

21 [ 
20 [ 
19[ 



12 13 14 15 16 17 18 
nnnn n n 1-1 



7D 

8D 

CLK 

NC 

8Q 

7Q 

6Q 



IO O Q O Q Q IO 
■» Z Z Z Z Z in 
13 O ID O 



NC — No internal connection 



These 8-bit flip-flops feature 3-state outputs 
designed specifically for driving highly capacitive 
or relatively low-impedance loads. They are 
particularly suitable for implementing buffer 
registers, I/O ports, bidirectional bus drivers, and 
working registers. 

The eight flip-flops of the ACT1 1 534 are edge- 
triggered D-type flip-flops. On the positive 
transition of the clock, the Q outputs will be set 
to the logic levels that were set up at the D 
inputs. The ACT1 1 534 is functionally equivalent 
to the ACT11374 except for having inverted 
outputs. 

An output-control input can be used to place the 
eight outputs in either a normal logic state (high 
or low logic levels) or a high-impedance state. 
In the high-impedance state, the outputs neither 
load nor drive the bus lines significantly. The 
high-impedance third state and increased drive 
provide the capability to drive the bus lines in a 
bus-organized system without need for interface 
or pull-up components. 

The output control (OC) does not affect the internal operation of the flip-flops. Old data can be retained, 
or new data can be entered while the outputs are in the high-impedance state. 

The 54ACT11534 is characterized for operation over the full military temperature range of -55°C to 
125°C. The 74ACT11534 is characterized for operation from -40°C to 85°C. 



FUNCTION TABLE 
leech fHp-flop> 



INPUTS 


OUTPUT 


OC CLK 


D 


Q 


L t 


H 


H 


L t 


L 


L 


L L 


X 


Qo 


H X 


X 


z 



o 

§ 

o 

o 

§ 
> 

< 



LJLJ 

> 
LU 
£C 
0_ 

I- 

O 

Q 

O 
cc 



EPIC is a trademark of Texas Instruments Incorporated. 



PRODUCT PREVIEW documents contain information 
on products in the formative or design phase of 
development. Characteristic data and other 
specifications are design goals. Texas Instruments 
reserves the right to change or discontinue these 
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54AC11534, 74AC11534 
OCTAL D TYPE EDGE-TRIGGERED FLIP FLOPS 
WITH 3 STATE 




< 

3 
O 
CD 
Q. 

O 

o 

CO 



3 

a 
c 

o 

H 

-Q 

30 

< 



logic symbol t 



logic 



oc ■ 

CLK ■ 

ID - 
ZD ■ 
3D ■ 
4D ■ 
5D ■ 
6D ■ 
7D ■ 
8D ■ 





EN 

>C1 

^ I -1 


s 111 


113) 

123) 
122) 


ID V 


«ii « 




(211 


C (31 




(201 


ft 141 




^^— — 
(17) 


^ 19) 

L mi 




(161 




(151 




(141 






v. (12) 








■IB 

■ 25 
-3Q 
-45 
-55 
-65 
-75 

■ 85 



'This symbol is in accordance with ANSI/IEEE Std 91-1984 and 

IEC Publication 617-12. 
Pin numbers shown are for DW. JT, and NT f 




7D 



Pin numbers shown are f 



C absolute maximum ratings over operating free-air 1 



■ DW. JT, and NT packages 

nless otherwise noted)* 



Supply voltage, Vcc -0.5 V to 7 V 

Input voltage, V| (see Note 1) -0.5 V to Vcc + 0.5 V 

Output voltage, Vrj (see Note 1) -0.5 V to Vcc + - 5 v 

Input clamp current, l|K (V| < or V| > Vcc) ±20 mA 

Output clamp current, IrjK < v O < or Vo > Vcc) ±50 mA 

Continuous output current, lo (Vo = to Vcc> ±50 mA 

Continuous current through Vcc or GN D pins ± 200 mA 

Storage temperature range -65°C to 1 50 "C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings 
only, and functional operation of the device at these or any other conditions beyond those indicated under "recommended operating 
conditions" is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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54AC11534, 74AC11534 
OCTAL D TYPE EDGE TRIGGERED FLIP FLOPS 
WITH 3-STATE OUTPUTS 



recommended operating conditions 





54AC11534 


74AC11534 


UNIT 


MIN MOM MAX 


MIN NOM MAX 


Vqc Suppty voltage (see Note 2) 


3 5 5.5 


3 5 5.5 


V 


Vih High-level input voltage 


V C C = 3 V 


2.1 


2.1 


V 


V CC = 4.5 V 


3.15 


3.15 


V C C " 5.5 V 


3.85 


3.85 


V|[_ Low-level input voltage 


V cc = 3 V 


0.9 


0.9 


V 


V C C - 4.5 V 


1.35 


1.35 


V C C = 5.5 V 


1.65 


1.65 




V CC = 3 V 


-4 


-4 


mA 


'OH High-level output current 


V CC - 4.5 V 


-24 


-24 


V CC - 5.6 V 


-24 


-24 


'OL Low-level output current 


V cc = 3 V 


12 


12 


mA 


V C c - 4.5 V 


24 


24 


V CC = 5.5 V 


24 


24 


V| Input voltage 


V CC 


V CC 


V 


Vo Output voltage 


o v cc 


V CC 


V 


At/Av Input transition rise or fall rate 


10 


10 


ns/V 


Ta Operating free-air temperature 


-55 125 


-40 85 


°C 



NOTE 2: No electrical or switching characteristics are specified at Vcc < 3 V. Operation between 2 V and 3 V is not 
within that range a device output will maintain a previously established logic state. 



electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 



PARAMETER 


TEST CONDITIONS 


v cc 


T A - 25 °C 


54AC11534 


74AC11534 


UNIT 


MIN TYP MAX 


MIN MAX 


MIN MAX 


V H 


l 0H = " 50 ^A 


3 V 


2.9 


2.9 


2.9 


V 


4.5 V 


4.4 


4.4 


4.4 


5.5 V 


5.4 


5.4 


5.4 


'OH " ~* mA 


3 V 


2.58 


2.4 


2.48 


'OH = - 24 mA 


4.5 V 


3.94 


3.7 


3.8 


6.5 V 


4.94 


4.7 


4.8 


'OH = -50 mA T 


5.5 V 




3.85 




'OH = -75 mA' 


6.5 V 






3.85 


vol 


'OL = 60 (iA 


3 V 


0.1 


0.1 


0.1 


V 
(■A 


4.5 V 


0.1 


0.1 


0.1 


5.5 V 


0.1 


0.1 


0.1 


lOL = 12 mA 


3 V 


0.36 


0.5 


0.44 


'OL = 24 mA 


4.5 V 


0.36 


0.5 


0.44 


5.5 V 


0.36 


0.5 


0.44 


'OL = 50 mA T 


5.5 V 




1.65 




lOL = 75 mA' 


5.5 V 






1.65 


ioz 


Vo = Vcc or GMD 


6.5 V 


±0.5 


±10 


±5 


h 


V| = V CC <»• GND 


5.5 V 


±0.1 


± 1 


±1 


fA 


ice 


V| = V c c or GND, l = 


5.5 V 


8 


160 


80 


*A 


Ci 


V| = V C c or GND 


5 V 


4 






pF 


Co 


V = V CC or GND 


5 V 


10 






pF 



'Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
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54AC11534, 74AC11534 

OCTAL D TYPE EDGE-TRIGGERED FLIP FLOPS 

WITH 3 STATE OUTPUTS 



timing requirements (see Figure 1 ) 





v cc 

RANGE 


T A - 25 °C 


54AC11534 


74AC11534 


UNIT 


MIN MAX 


MIN MAX 


MIN MAX 


'clock Clock frequency 


3.3 ± 0.3 V 


100 


100 


100 


MHz 


5 ± 0.5 V 


125 


125 


125 


t w Putse duration 


CLK low or 
CLK high 


3.3 ± 0.3 V 


4 


4 


4 


ns 


5 t 0.5 V 


4 


4 


4 


t su Setup time, data before CLKT 


3.3 ± 0.3 V 


5 


5 


5 


ns 


5 + 0.5V 


4 


4 


4 


t n Hold time, data afte 


r CLKT 


3.3 ± 0.3 V 


5 


5 


5 


ns 




5 ± 0.5 V 


3.5 


3.5 


3.5 



switching characteristics 
noted) (see Figure 1) 



PARAMETER 


FROM 
(INPUT! 


TO 
(OUTPUT) 


v cc 

RANGE 


T A - 25 °C 


54AC11534 


74AC11534 


UNIT 


MIN TYP MAX 


MIN MAX 


MIN MAX 


'PLH 


CLK 


Any Q 


3.3 ± 0.3 V 








ns 


5 1 0.5 V 


7.1 






<PHL 


3.3 ± 0.3 V 








5 t 0.5 V 


7.1 






<PZH 


oc" 


Any Q 


3.3 ± 0.3 V 








ns 


5 t 0.5 V 


6 6 






tpZL 


3.3 ± 0.3 V 








5 ± 0.5 V 


6.2 






«PHZ 


oc 


Any Q 


3.3 ± 0.3 V 








ns 


5 ± 0.5 V 


7.2 






tPLZ 


3.3 ± 0.3 V 








5 ± 0.5 V 


7.1 







operating characteristics, Vcc = 5 V, Ta = 25 °C 



PARAMETER 


TEST CONDITIONS 


TYP 


UNIT 


Cpd Power dissipation capacitance per flip-flop 


Outputs enabled 


C L = 50 pF, f - 1 MHz 


75 


pF 


Outputs disabled 


65 
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54AC11534, 74AC11534 
OCTAL D TYPE EDGE-TRIGGERED FLIP-FLOPS 
WITH 3-STATE OUTPUTS 



MEASUREMENT INFORMATION 



FROM OUTPUT 
UNDER TEST " 



Cl - 50 pF 
(See Note 



r 



02XV CC 

— • WV ' O OPEN 

| 500 !! 

I OGND 

I l 



TEST 


SI 


<PLH'«PHL 
<PLZ'«PZL 
'PHZ"PZH 


OPEN 

2 X V CC 
GND 



LOAD CIRCUIT 



TIMING INPUT 
(See Note Bl 



DATA INPUT 



V CC 




HIGH-LEVEL 
INPUT 



--V CC 



LOW-LEVEL 
INPUT 




-v C c 

-0 

-v CC 



SETUP AND HOLD TIMES 



PULSE DURATION 



INPUT 
(See Note 



-vcc 



50% V CC 



I 

<plhH«- 



IN PHASE 
OUTPUT 



I 



A — >- 



50% V C c 



I 



«PHL 



OUT-OF-PHASE 
OUTPUT 



"He 



vo 

50% V CC 

1^ v 

■H-'PHL 
•t-tPLH 
\J V 



50% V C c 



!.50% V C c 

/ v l 



OUTPUT CONTROL 
(Low-level enabling! 

OUTPUT 
WAVEFORM 1 
81 at 2 X V C C 
(See Note C) 

OUTPUT 
WAVEFORM 2 
SI at GND 
(See Note CI 



~ ^ 50% V C c / 50% V C C 



VCC 




*2 

"5 
o 
.± 
O 

s 

o 




PROPAGATION DELAY TIMES 



ENABLE AND DISABLE TIMES 



: 50 a. 



■ 3 ns, tf = 3 ns. 



NOTES: A. Cl includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics: PRR £ 1 MHz, Z f 
For testing f m ax and P u,se duration: t r = 1 to 3 ns, tf = 1 to 3 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one input transition per measurement. 

FIGURE 1. LOAD CIRCUIT AND VOLTAGE WAVEFORMS 



> 
UJ 

CL 



Q 
O 
CC 

CL 
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54ACT11534. 74ACT11534 
OCTAL D TYPE EDGE TRIGGERED FLIP FLOPS 
WITH 3 STATE OUTPUTS 

D2957, JULY 1987 



• 8 D-Type Flip-Flops in a Single Package 

High-Current 3-State True Outputs Can 
Drive Up to 15 LSTTL Loads 

Full Parallel Access for Loading 

Inputs are TTL-Voltage Compatible 

New Flow-Through Architecture to Optimize 
PCB Layout 

Center-Pin Vcc an d GND Configurations to 
Minimize High-Speed Switching Noise 

EPIC" (Enhanced-Performance Implanted 
CMOS) 1-/im Process 

500-mA Typical Latch-Up Immunity at 
125°C 

Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 



54ACT11534 . . . JT PACKAGE 
74ACT11534 . . . DW OR NT PACKAGE 
(TOP VIEWI 



2Q L" 
3Q C 




i u 


24 


2 


23 


3 


22 


4 


21 


s 


20 


6 


19 




18 


B 


17 


3 


16 


10 


15 


11 


14 


12 


13 



1D 
2D 



1534 ... FK PACKAGE 
(TOP VIEWI 

o u 

O O <-> O U D Q 

m * > z > in tD 



2D ]5 
]6 



1D 

OC ^ 
NC P 8 
1Q 
2Q 
3Q 



i— 1 1 — 1 1 n_ i I— i l_i i_i 

4 3 2 1 28 27 26 



12 13 14 15 16 17 18 
nnnnr-inn 



2S[ 7D 
24 [ 8D 
23 [ CLK 
22 [ NC 
21 [ 8Q 
20 [ 7Q 
19[ 6Q 



BOQOQDC 
•» Z Z Z Z Z in 



NC — No internal connection 



description 

These 8-bit flip-flops feature 3-state outputs 
designed specifically for driving highly capacitive 
or relatively low-impedance loads. They are 
particularly suitable for implementing buffer 
registers, I/O ports, bidirectional bus drivers, and 
working registers. 

The eight flip-flops of the ACT1 1 534 are edge- 
triggered D-type flip-flops. On the positive 
transition of the clock, the Q outputs will be set 
to the logic levels that were set up at the D 
inputs. The ACT1 1 534 is functionally equivalent 
to the ACT1 137.4 except for having inverted 
outputs. 

An output-control input can be used to place the 
eight outputs in either a normal logic state (high 
or low logic levels) or a high-impedance state. 
In the high-impedance state, the outputs neither 
load nor drive the bus lines significantly. The 
high-impedance third state and increased drive 
provide the capability to drive the bus lines in a 
bus-organized system without need for interface 
or pull-up components. 

The output control (OC) does not affect the internal operation of the flip-flops. Old data can be retained, 
or new data can be entered while the outputs are in the high-impedance state. 

The 54ACT11534 is characterized for operation over the full military temperature range of -55°C to 
125°C. The 74ACT11534 is characterized for operation from -40°C to 85 °C. 

EPIC is a trademark of Texas Instruments Incorporated. 



FUNCTION TABLE 
leach flip-flop) 



INPUTS 


OUTPUT 
Q 


OC 


CLK 


D 


L 


1 


H 


H 


L 


1 


L 


L 


L 


L 


X 


Qo 


H 


X 


X 


z 



PRODUCT PREVIEW documents contain information 
t in the formative sr design phase of 
Characteristic data and other 
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54ACT11534, 74ACT11534 

OCTAL D TYPE EDGE-TRIGGERED FLIP-FLOPS 

WITH 3 STATE OUTPUTS 



logic symbol* 



logic 



logic) 



oc 

CLK- 



20- 
3D- 

4D- 
5D- 
6D- 
7D- 
8D- 



(13) 


EN 
>C1 

'-i i -1 


^ (1) 
£ (2) 


(231 


ID V 


122) 




(211 


^ (31 




1201 


^ (4) 




1171 




116) 


(10) 




(15) 


^ (111 




(14) 


^ (121 










(24) 



OC 



1D- 



(23) 



*-Of>C1 
ID 



-20 
-35 
-40 
-55 
-6Q 
-70 
^85 



ID 



121) 



f This symbol is in accordance with ANSI/IEEE Std 91-1984 and 

IEC Publication 61712. 
Pin numbers shown are for DW, JT, and NT r. 



(16) 



i >-Cf> CI 
1D 



C1 
ID 



8D- 



(14) 



1D 



15 



2Q 



(3) 



4Q 



55 



.-^X>i^65 



-^>o-L75 



Pin numbers shown are for DW, JT, and NT packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) * 

Supply voltage, Vcc -0.5 V to 7 V 

Input voltage, V| (see Note 1) -0.5 V to Vcc + 05 V 

Output voltage, Vo (see Note 1) -0.5 V to Vcc +0 - 5 v 

Input clamp current, l|K (V| < or V| > Vcc) ±20 mA 

Output clamp current, IfJK < v O < or Vo > Vcc) ±50 mA 

Continuous output current, Irj (Vo = to Vcc) ±50 mA 

Continuous current through Vcc or GND pins ± 200 mA 

Storage temperature range -65°Cto150°C 

* Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings 
only, and functional operation of the device at these or any other conditions beyond those indicated under "recommended operating 
conditions" is not implied. Exposure to absoiute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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54ACT1 1534, 74ACT11534 
OCTAL D-TYPE EDGE TRIGGERED FLIP FLOPS 
WITH 3 STATE OUTPUTS 



recommended operating conditions 













54ACT11534 


74ACT11534 


UNIT 












MIN 


MAX 


MIN 


MAX 


v C c 


Supply voltage 








4.5 


5.5 


4.5 


5.5 


V 


V| H 


High-level input voltage 








2 


2 


V 


V|L 


Low-level input voltage 








0.8 


0.8 


V 


"OH 


High-level output current 








-24 


-24 


mA 


"OL 


Low-level output current 









24 


24 


mA 


V| 


Input voltage 











VCC 





VCC 


V 


v 


Output voltage 











VCC 





VCC 


V 


At/Av 


Input transition rise or fall rate 











10 





10 


ns/V 




Operating free-air temperature 








-55 


125 


-40 


85 


°C 



electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 



PARAMETER 


TEST CONDITIONS 


Vcc 


T A - 25 °C 


54ACT11534 


74ACT11534 


UNIT 


MIN TYP MAX 


MIN MAX 


MIN MAX 


V H 


'OH = - 50 (<A 


4.5 V 


4.4 


4.4 


4.4 


V 


5.5 V 


5.4 


5.4 


5.4 


(OH = - 24 mA 


4.5 V 


3.94 


3.7 


3.8 


5.5 V 


4.94 


4.7 


4.8 


'OH = -50 mA' 


5.5 V 




3.85 




lOH = - 75 mA' 


5.5 V 






3.85 


vol 


l L " 50 „A 


4.5 V 


0.1 


0.1 


0.1 


V 


5.5 V 


0.1 


0.1 


0.1 


'OL - 24 mA 


4.5 V 


0.36 


0.5 


0.44 


5.5 V 


0.36 


0.5 


0.44 


lOL = 50 mA * 


5.5 V 




1 .65 




lOL - 75 mA* 


5.5 V 






1.65 


ioz 


v O = V CC or GND 


5.5 V 


±0.5 


± 10 


±5 


*A 


h 


v l = V CC or GND 


5.5 V 


±0.1 


± 1 


±1 


»A 


ice 


V| = V C C or GND, l - 


5.5 V 


8 


160 


80 


*A 




One input at 3.4 V, 

Other inputs at GND or Vcc 


5.5 V 


0.9 


1 


1 


mA 


Ci 


V| = V C C or GND 


5 V 


4 






pF 


Co 


V - V CC or GND 


5 V 


10 






pF 



T Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 

*This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than V or 

timing requirements, Vcc - 5 ± 0.5 V (see Figure 1) 





T A - 25°C 


54ACT11534 


74ACT11634 


UNIT 


MIN MAX 


MIN MAX 


MIN MAX 


t w Pulse duration, enable C high 








ns 


t su Setup time, data before enable Ci 








ns 


t n Hold time, data after enable C J 








ns 
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54ACT11534, 74ACT11534 

OCTAL D TYPE EDGE-TRIGGERED FLIP FLOPS 

WITH 3 STATE OUTPUTS 



switching characteristics. Vcc = 5 V ± 0.5 V (see Figure 1) 



PARAMETER 


FROM 
(INPUT) 


TO 
(OUTPUT) 


T A - 25 °C 


54ACT11S34 


74ACT1 1 534 


UNIT 


MIN TVP MAX 


MIN MAX 


MIN MAX 


<PLH 


CLK 


Any Q 


9.4 






ns 


'PHL 


9.5 






«PZH 


5C 


Any Q 


8.4 






ns 


tpZL 


8.1 






'PHZ 


5C 




8.3 






ns 


tPLZ 


Any Q 


9.2 







operating characteristics. Vcc = 5 V, Ta = 25 °C 



PARAMETER 


TEST CONDITIONS 


TYP 


UNIT 


C p( j Power dissipation capacitance per flip-flop 


Outputs 


C L = 50 pF, f = 1 MHz 


92 


pF 


Outputs disabled 


82 



< 

0) 
3 
O 
CD 
Q. 
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54ACT11534, 74ACT11534 
OCTAL D TYPE EDGE TRIGGERED FLIP FLOPS 
WITH 3-STATE OUTPUTS 



I OUTPUT 
UNDER TEST 



PARAMETER MEASUREMENT INFORMATION 

•wv — ^ < 



EST 1 f~ 

C L -50pF_L BO0t!> 
(See Note AI'T* < 



2 x V CC 
O OPEN 
OGND 



TEST 


S1 


'PLH"PHL 
•PLZ'tpZL 
'PHZ'tpZH 


OPEN 
2 x V CC 
GND 



LOAD CIRCUIT 



TIMING INPUT 

ISee Note Bl 



jFX 



3 V 



tsu-H |«- 



HIGH-LEVEL 
INPUT 



DATA INPUT 1.5 V 




LOW-LEVEL 
INPUT 



SETUP AND HOLD TIMES 




3 V 



-3 V 



'1.5 V -Y-15V 




-50% 



'1.5 V 

f o 

PULSE DURATION 



OUTPUT CONTROL 



( level < 



ngl 



IN PHASE 
OUTPUT 



i y i y v O 

^50% V CC j ^50% V C C 



OUT-OF-PHASE 
OUTPUT 




OUTPUT 
WAVEFORM 1 ' 
S1 at 2 x V C c 
ISee Note CI 

OUTPUT 
WAVEFORM 2 
SI at GND . 
(See Note CI 



j«-tp ZL -»| 

T J 

5 t50%Vccl 



3 V 




M-'PLZ-H 



\y. " V CC 

£20% V CC 
r -"-V0L 



I I ' 

pl-'PZH-W |*tpHZ*| 

I I _ _ V 0H 

/ 50% V CC \B0% V CC 



PROPAGATION DELAY TIMES 



ENABLE AND DISABLE TIMES 



NOTES: A. C\_ includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics: PRR < 10 MHz. Z Q = 50 Q. t r = 3 ns, tf = 3 ns. 
For testing f m3x and pulse duration: t r = 1 to 3 ns, tf = 1 to 3 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one input transition per measurement. 

FIGURE 1 . LOAD CIRCUIT AND VOLTAGE WAVEFORMS 
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54AC11620, 74AC11620 
OCTAL BUS TRANSCEIVERS WITH 3 STATE OUTPUTS 



D2957. JULY 1987 



9 Opti, 



New Flow-Through Architect 
PCB Layout 

Center-Pin Vcc and GND Configurations to 
Minimize High-Speed Switching Noise 

EPIC™ (Enhanced-Performance Implanted 
CMOS) l-urn Process 

500-mA Typical Latch-Up Immunity at 
125°C 

Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 



description 



These octal bus transceivers are designed for 
asynchronous two-way communication 
between data buses. The control function 
implementation allows for maximum flexibility in 
timing. 

These devices allow data transmission from the 
A bus to the B bus, or from the B bus to the A 
bus, depending^ upon the logic levels at the 
enable inputs (GBA and GAB). 

The enable inputs can be used to disable the 
device so that the buses are effectively isolated. 

The dual-enable configuration gives these 
devices the capability _to store data by 
simultaneous enabling of GBA and GAB. Each 
output reinforces its input in this transceiver 
configuration. Thus, when both control inputs 
are enabled and all other data sources to the two 
sets of bus lines are at high impedance, both sets 
of bus lines (16 in all) will remain at their last 
states. The 8-bit codes appearing on the two 
sets of buses will be complementary for the 
AC1 1620. 

The 54AC1 1620 is characterized for operation 
over the full military temperature range of 
-55°C to 125°C. The 74AC11620 is 
characterized for operation from -40°C to 
85°C. 



54AC11620 . . . JT PACKAGE 
74AC11620 ... DW OR NT PACKAGE 
(TOP VIEW) 



A1 £ 1TJ24 
A2C 2 
A3 £3 
A4C 



GND Q 5 
GND rj 6 
GND £ 7 
GND[> 
A5Q9 
A6C 10 



3 GAB 

3*31 
]B2 
]B3 
]B4 
HVcc 
HVcc 
]B5 
]B6 

:b7 

]B8 
KSipGBA 



54AC11620 . . . FK PACKAGE 
(TOP VIEW) 

O O 
07 *t u u U in co 
m m > z > m m 

I 1 1 I < 1 1 1 1 I < I L-l 



B2 ] 5 
B1 ]6 
GAB ] 7 
NC ]8 
A1 ]9 
A2 ]10 
A3 ] " 



2 1 28 27 26 

25[ B7 
24 [ B8 
23 [ GBA 
22 [ NC 
21 C A8 
20[ A7 
19[ A6 
12 13 14 15 16 17 18 
I 1 1 — 1 1 1 1 t 1 1 1 1 1 1 



□ Q U Q D 1> 



NC — No internal connection 



FUNCTION TABLE 



ENABLE INPUTS 


OPERATIUN 


GBA GAB 


L L 


B data to A bus 


H H 


A data to B bus 


H L 


Isolation 


L H 


B data to A bus, 
A data to B bus 



UJ 

> 

111 



EPIC is a trademark of Texas Instruments Incorpoiated. 
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54AC11620, 74AC11620 

OCTAL BUS TRANSCEIVERS WITH 3 STATE OUTPUTS 



logic symbol t 



logic diagra 



0) 
3 
O 
CD 

a 
o 

o 

CO 

o 

2 

i" 



3D 
O 
D 
C 

o 

H 

T3 

m 
< 
m 



GBA 



1131 



lis 



EN1 
EN2 





y 1 o 

2 v 








(211 






[201 


141 




(171 


1101 ^ 




(161 


mi 




(15) 


[12! 




[141 


-fed 




^1 




^This symbol is In accordance with ANSI/IEEE Std 91-1984 and 

IEC Publication 617-12. 
Pin numbers shown are for DW, JT, and NT p 



TO OTHER SIX TRANSCEIVERS 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted I * 



3te 1 ) 

< or V| > 



Supply voltage, VfjC -0.5 V to 7 V 

Input voltage, V| (see Note 1) -0.5 V to Vcc + 0.5 V 

Output voltage, Vo (see Note 1) -0.5 V to Vcc + 0.5 V 

Input clamp current, l|« (V| < or V| > Vcc> ±20 mA 

Output clamp current, Iok (Vo < or Vo > Vcc> ±50 mA 

Continuous output current, lo (Vo = to Vccl ±50 mA 

Continuous current through Vcc or GND pins ±200 mA 

Storage temperature range - 65 °C to 1 50 °C 

1 Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings 
only, and functional operation of the device at these or any other conditions beyond those indicated under "recommended operating 
conditions" is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 



■ 
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OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 



recommended operating conditions 





54AC1 1620 


74AC11620 


UNIT 


MIN NOM MAX 


MIN NOM MAX 


Vcc Supply voltage (see Note 2) 


3 5 5.5 


3 5 5.5 


V 




V C C = 3 V 


2.1 


2.1 


V 


V|n High-level input voltage 


V C C = "-5 V 


3.15 


3.1 5 


V C C - 5.5 V 


3.85 


3.85 


V|l Low-level input voltage 


V C C - 3 V 


0.9 


0.9 


V 


V CC = 4.5 V 


1.35 


1 .35 




V C C - 5-5 V 


1 .65 


1 .65 


'OH High-level output current 


V C C = 3 V 


-4 


-4 


mA 


V CC = 4.5 V 


-24 


-24 


V CC = 5.5 V 


-24 


-24 




V C C = 3 V 


12 


12 


mA 


Iql Low-level output current 


V C C - 4.5 V 


24 


24 


V C C = 5.5 V 


24 


24 


V| Input voltage 


v cc 


o v cc 


V 


Vq Output voltage 


o v cc 


V CC 


V 


At/Av Input transition rise or fall rate 


10 


10 


ns/V 


Ta Operating free-air temperature 


-55 125 


-40 85 


°C 



NOTE 2: No electrical or switching characteristics are specified at Vcc < 3 V. Operation between 2 V and 3 V is not recommended, 
but within that range a device output will maintain a previously established logic state. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 



PARAMETER 


TEST CONDITIONS 


vcc 


T A = 25 °C 


54AC 11620 


74AC 11620 


UNIT 


MIN TVP MAX 


MIN MAX 


MIN MAX 




l H = -50,iA 


3 V 


2.9 


2.9 


2.9 




4.5 V 


4.4 


4.4 


4.4 


VOH 




5.5 V 


5.4 


5.4 


5.4 


V 


'OH = -4 mA 


3 V 


2.58 


2.4 


2.48 


'OH = - 24 mA 


4.5 V 


3.94 


3.7 


3.8 


5.5 V 


4.94 


4.7 


4.8 


'OH = -50 mA t 


5.5 V 




3.85 




lOH = - 75 mA* 


5.5 V 






3.85 


vol 


lOL - 50 (iA 


3 V 


0.1 


0.1 


0.1 


V 


4.5 V 


0.1 


0.1 


0.1 


5.5 V 


0.1 


0.1 


0.1 


lOL = 12 mA 


3 V 


0.36 


0.5 


0.44 


'OL = 24 mA 


4.5 V 


0.36 


0.5 


0.44 


5.5 V 


0.36 


0.5 


0.44 


'OL = 50 mA 1 


5.5 V 




1.65 




lOL - 75 mA' 


5.5 V 






1.65 


ioz 


v O - Vcc °' GND 


5.5 V 


±0.5 


±10 


±5 


uA 


ll 


v l = V C c 01 GND 


5.5 V 


±0.1 


± 1 


± 1 


uA 


ice 


v l = V C c ° r GND, l = 


5.5 V 


8 


160 


80 


HA 


Ci 


V| = V C C or GND 


5 V 


4 






pF 


Co 


v O = V CC °' GND 


5 V 


10 






pF 



r Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
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54AC11620. 74AC11G20 

OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 



switching characteristics over recommended operating free-air temperature range (unless 
noted) (see Figure 1) 



PARAMETER 


FROM 
(INPUT) 


TO 
(OUTPUT) 


vcc 

RANGE 


T A = 25 °C 


54AC11620 


74AC11620 


UNIT 


MIN TYP MAX 


MIN MAX 


MIN MAX 


«PLH 


A or B 




3.3 ± 0.3 V 








ns 


B or A 


5 i 0.5 V 


4.3 






*PHL 


3.3 ± 0.3 V 








5 ± 0.5 V 


4.8 






'PZH 


G"BA 




3.3 ± 0.3 V 








ns 


5 ± 0.5 V 


4.5 






tPZL 


A 


3.3 ± 0.3 V 








5 t 0.5 V 


5.1 






'PHZ 


Sba 




3.3 ± 0.3 V 








ns 


5 l 0.5V 


5.6 






tpLZ 


A 


3.3 ± 0.3 V 








5 ± 0.5V 


4.2 






«PZH 


GAB 


B 


3.3 ± 0.3 V 








ns 


5 ± 0.5 V 


4.9 






«PZL 


3.3 ± 0.3 V 








5 ± 0.5 V 


5.6 






'PHZ 


GAB 


B 


3.3 ± 0.3 V 








ns 


5 ± 0.5 V 


5.5 






tPLZ 


3.3 ± 0.3 V 








5 ± 0.5 V 


5.6 







> 

Q. 
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CO 

o 
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operating characteristics, Vcc = 5 V, Ta = 25 °C 



PARAMETER 


TEST CONDITIONS 


TYP 


UNIT 


C p d 


Power dissipation capacitance per transceiver 


Outputs enabled 


C L = 50 pF, f = 1 MHz 



45 


pF 


Outputs disabled 
E 2 1 


12 



■D 

§ 

D 
C 

o 

— I 
-o 

< 
m 
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OCTAL BUS TRANSCEIVERS WITH 3 STATE OUTPUTS 



PARAMETER MEASUREMENT INFORMATION 



FROM OUTPUT 
UNDER TEST 



C L - 50 pF . 
[See Note A]' 



sy, 



p2 x V CC 

O OPEN 
OGND 



TEST 


S1 


1PLH"PHL 
tPLZ'«PZL 
<PHZ"PZH 


OPEN 

2 x V CC 
GND 



LOAD CIRCUIT 



INPUT 
(See Note 



v cc 



50% V CC 



tpHL-H H 

J 



OUTPUT 



50% V CC 



tPLH 

\j V OH 

#50% V C c 

Vql 



PROPAGATION DELAY TIMES 



OUTPUT CONTROL 
(Low-level enabling) 



50% V C C 



OUTPUT 
WAVEFORM 1 
SI at 2 x V cc 
(See Note CI 

OUTPUT 
WAVEFORM 2 
SI at GND 
(See Note C) " 



H — <pzl — H 
Si 

| ^50% V CC 

H — 'pzh— n 

jf 50% V CC 



^50% V C C 

H 

/ 

J-_20% Vcc_ 



14 'PLZ — H 



vcc 



- v cc 
vol 



v 0H 

80% Vcc 



N — 'PHZ — M 



ENABLE AND DISABLE TIMES 



NOTES: A. Cl includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z Q = 50 0, t r = 3 ns, tf = 3 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

FIGURE 1. LOAD CIRCUIT AND VOLTAGE WAVEFORMS 
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54ACT1 1620, 74ACT11620 
OCTAL BUS TRANSCEIVERS WITH 3 STATE OUTPUTS 



D2957, JULY 1987 



Local Bus-Latch Capability 

Inputs are TTL-Voltage Compatible 

New Flow-Through Architecture to Optimize 
PCB Layout 

Center-Pin Vcc and GND Configurations to 
Minimize High-Speed Switching Noise 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) 1-um Process 

• 500-mA Typical Latch-Up Immunity at 
125°C 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 

- 

description 

These octal bus transceivers are designed for 
asynchronous two-way communication 
between data buses. The control function 
implementation allows for maximum flexibility in 
timing. 

These devices allow data transmission from the 
A bus to the B bus or from the B bus to the A 
bus depending upon the logic levels at the enable 
inputs (GBA and GABI. 

The enable inputs can be used to disable the 
device so that the buses are effectively isolated. 

The dual-enable configuration gives these 
devices the capability _to store data by 
simultaneous enabling of GBA and GAB. Each 
output reinforces its input in this transceiver 
configuration. Thus, when both control inputs 
are enabled and all other data sources to the two 
sets of bus lines are at high impedance, both sets 
of bus lines (16 in all) will remain at their last 
states. The 8-bit codes appearing on the two 
sets of buses will be complementary for the 
ACT11620. 

The 54ACT1 1 620 is characterized for operation 
over the full military temperature range of 
-55°C to 125°C. The 74ACT11620 is 
characterized for operation from -40°C to 
85°C. 



EPIC is a trademark of Texas Instruments Incorporated. 



54ACT1 1620 . . . JT PACKAGE 
74ACT11620 ... DW OR NT PACKAGE 
(TOP VIEWI 



AlC 




U 2 4 


Ugab 


A2C 


2 


23 


DEM 


A3C 


3 


22 


I)B2 


A4Q 


4 


21 


hb3 


GND Q 


5 


20 


]B4 


gndQ 


6 


19 


DVcc 


gndQ 




18 


J v C c 


GND Q 


6 


n 


]B5 


A5C 


9 


16 


]B6 


A6C 


10 


15 


:b7 


A7 C 


1 1 


14 


]B8 


A8H 


12 


13 


]GBA 



54ACT1 1620 ... FK PACKAGE 
ITOP VIEW) 

O O 
en rt U U (J in co 
m m > z > m m 

I — II II II II I l-J L_l 



B2 ] 5 
B1 ]6 
GAB ]7 
NC ]8 
A1 ]9 
],0 
J" 



A2 
A3 



3 2 1 28 27 26 



20 [ 

19.1 



12 13 14 15 16 17 18 
1-1 r-i r-i 1-1 1-1 1-1 1-1 



25 [ B7 

24 [ B8 

23 [ GBA 

22 [ NC 



A7 
A6 



*t O Q O O Q ^ 
< Z Z Z Z Z < 

NC — No internal connection 



FUNCTION TABLE 



ENABLE INPUTS 


OPERATION 


GBA GAB 


L L 


B data to A bus 


H H 


A data to B bus 


H L 


Isolation 


L H 


B data to A bus, 
A data to B bus 



CO 
■*■> 

■5 
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O 
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development. Characteristic data and other 
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54ACT11620, 74ACT1 1620 

OCTAL BUS TRANSCEIVERS WITH 3 STATE OUTPUTS 



- 



-3 

m 
< 

I 



logic symbol* 



GBA - 
GAB - 



1131 r\ 
(241 


EN1 
EN 2 


1231 




' r 




V 1 < 

t> 2V 


(22) 


(31- « "~ 




(21) 






• T 

^ I 

(20! 


"C2 




(17) 


(10) ^ 




(161 


ml - ~ 

(121 , 




(15) 




(14) 















logic diagram (positive logic) 

5BA— c£>- 




TO OTHER SIX TRANSCEIVERS 



'This symbol is in accordance with ANSI/IEEE Std 91-1984 and 

IEC Publication 617-12. 
Pin numbers shown are for DW, JT, and NT packages. 



o absolute maximum ratings over operating free-air temperature range (unless otherwise noted) * 

3? Supply voltage, Vcc -0.5 V to 7 V 

O Input voltage, V| (see Note 1) -0.5 V to Vcc + 0.5 V 

Output voltage, Vrj (see Note 1 ) -0.5 V to Vcc + 0.5 V 

{■} Input clamp current, l|K (V| < or V| > Vcc> ±20 mA 

— ■ Output clamp current, lOK ( v O < or Vo > Vcc> ±50 mA 

O Continuous output current, lo (Vo = to Vcc) ±50 mA 

C_ Continuous current through Vcc or GND P ins ± 200 mA 

r* Storage temperature range -65°Cto150°C 

Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings 
only and functional operation of the device at these or any other conditions beyond those indicated under "r 
conditions" is not implied. Exposure to absolute-maximum-rated conditions for extended periods n 
"O NOTE 1 : The input and output voltage ratings may be exceeded if the input and output current i 



Is may 
ratings 



are observed 
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recommended operating conditions 





54ACT11620 


74ACT1 1620 


UNIT 


MIN NOM MAX 


MIN NOM MAX 


V CC Supply voltage (see Note 2) 


3 5 5.5 


3 5 5.5 


V 


V|h High-level input voltage 


V CC = 4.5 V 


3.15 


3.15 


V 


V C C • 5.5 V 


3.85 


3.85 


V||_ Low-level input voltage 


V CC = 4.5 V 


1.35 


1.35 


V 


V CC = 5.5 V 


1.65 


1.65 


'OH High-level output current 


Vcc = 4 -5 V 


-24 


-24 


mA 


V C C = 5.5 V 


-24 


-24 


Iql Low-level output current 


V C C = 4 5 v 


24 


24 


mA 


V C C = 5 5 V 


24 


24 


V| Input voltage 


V CC 


v cc 


V 


Vo Output voltage 


V CC 


o v cc 


V 


At/Av Input transition rise or fall rate 


10 


10 


ns/V 


Ta Operating free-air temperature 


-55 125 


-40 85 


°C 



NOTE 2: No electrical or switching characteristics are specified at Vcc < 3 V. Operation between 2 V 
but within that range a device output will maintain a previously established logic state. 



and 3 V is not recommended, 



electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 



PARAMETER 


TEST CONDITIONS 


VCC 


T A = 25 °C 


54ACT11620 


74ACT11620 


UNIT 


MIN TYP MAX 


MIN MAX 


MIN MAX 


V H 


'OH = - 50 hA 


4.5 V 


4.4 


4.4 


4.4 


V 


5.5 V 


5.4 


5.4 


5.4 


lOH • -24 mA 


4.5 V 


3.94 


3.7 


3.8 


5.5 V 


4.94 


4.7 


4.8 


lOH = -50 mA T 


5.5 V 




3.85 




'OH = -75 mA t 


5.5 V 






3.85 


vol 


'OL = 50 i*A 


4.5 V 


0.1 


0.1 


0.1 


V 


5.5 V 


0.1 


0.1 


0.1 


l L " 24 mA 


4.5 V 


0.36 


0.5 


0.44 


5.5 V 


0.36 


0.5 


0.44 


'OL ' 50 mA' 


5.5 V 




1.65 




l L = 75 mA' 


5.5 V 






1.65 


ioz 


v O = V CC or GND 


5.5 V 


±0.5 


±10 


±5 


mA 


ii 


V| - V C C ° r OND 


5.5 V 


±0.1 


± 1 


± 1 


ma 


ice 


V| . V C C Of GND, l = 


5.5 V 


4 


80 


40 


ma 


Alec 1 


One input at 3.4 V, 

Other inputs at GND or Vcc 


5.5 V 


0.9 


1 


1 


mA 


Ci 


V| = V C c or GND 


5 V 


4 






pF 


Co 


V - V CC or GND 


5 V 


10 






pF 



CO 
+-> 

"5 

u 



o 



© 
o 
c 

CO 

> 

5 



LJJ 

> 
LU 
DC 
Q- 

I- 

O 
D 
O 
O 

DC 
CL 



T Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 

1 This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than V or Vcc- 
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switching characteristics. Vcc = 5 V ±0.5 V (see Figure 1) 



PARAMETER 


FROM 
(INPUT) 


TO 
(OUTPUT) 


'A - " L 




74APT1 1620 


UNIT 


MIN TYP MAX 


MIN MAX 


MIN MAX 


tPLH 


A or B 


B or A 


5.5 






ns 


tPHL 


5.7 






tPZH 


5BA 


A 


6.1 






ns 


tpZL 


7.1 






«PHZ 


GBA 


A 


7.8 






ns 


tPLZ 


7.6 






tPZH 


GAB 


B 


6.4 






ns 


•PZL 


7,8 






'PHZ 


GAB 


B 


7.2 






ns 


tPLZ 


7.1 







I operating characteristics, Vcc = 5 V, Ta = 25 °C 



PARAMETER 


TEST CONDITIONS 


TYP 


UNIT 


Cpd 


Power dissip 


ation capacitance per transceiver 


Outputs enabled 


C L = 50 pF. f - 1 MHz 


45 


OF 


Outputs disabled 


12 



> 

CL 

3 

3 

O 



O 

s 

o 
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PARAMETER MEASUREMENT INFORMATION 



FROM OUTPUT 
UNDER TEST 



C L - 50 pF . 
(See Note A) ' 



02 X V CC 
S1 >» 
—AAA* ' O I 

500 n 

O GND 



) OPEN 



TEST 


S1 


'PLH"PHL 
<PLZ'<PZL 
'PHZ'<PZH 


OPEN 

2 x V CC 
GND 



LOAD CIRCUIT 



INPUT 
(See Note 



OUTPUT 



3 V 



1.5 V 
I* ° 



'PLH 

\j V OH 

50% V C C +50% V C C 

'- v 0L 



PROPAGATION DELAY TIMES 



OUTPUT CONTROL 
(Low-level enabling) 

OUTPUT 
WAVEFORM 1 
SI at 2 X V C C 
(See Note C) 

OUTPUT 
WAVEFORM 2 
S1 at GND 
(See Note C) 



H— 'pzl — H 
-1 H 



I 
I 

|«— tpZH— *\ 



50% V CC 



(«— 'plz-h 

I I 



/ — 



v cc 
-vol 



--?0%v7 c - Voh 



\*— <PHZ— X 
ENABLE AND DISABLE TIMES 



^80' 



A. C|_ includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Z G == 50 il, t r = 3 ns, tf = 3 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

FIGURE 1. LOAD CIRCUIT AND VOLTAGE WAVEFORMS 



o 


o 
c 

CO 

> 

< 



UJ 

> 

LU 
DC 
0- 



o 

Q 
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54AC11623, 74AC11623 
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 



D2957, JULY 1987 



Local Bus-Latch Capability 

New Flow-Through Architecture to Optimize 
PCB Layout 

Center-Pin Vcc a nd GND Configurations to 
Minimize High-Speed Switching Noise 

EPIC™ (Enhanced-Performance Implanted 
CMOS) 1-u.m Process 

500-mA Typical Latch-Up Immunity at 
125°C 

Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 



S4AC11623 . . . JT PACKAGE 
74AC11623 . . . DW OR NT PACKAGE 
(TOP VIEW) 



A1 £ 1 
A2C2 
A3Q3 
A4[> 
GND [| 5 
GNDC6 
GNOQ 7 
GND £ B 
A5C9 
A6£l0 
A7Q11 
A8gi2 



TJ24 

23 



J GAB 

:bi 

]B2 
]B3 
}B4 

Hvcc 
Dv cc 

]B5 
TB6 
]B7 
TB8 
TGBA 



description 

These octal bus transceivers are designed for 
asynchronous two-way communication 
between data buses. The control function 
implementation allows for maximum flexibility in 
timing. 

These devices allow data transmission from the 
A bus to the B bus, or from the B bus to the A 
bus, depending upon the logic levels at the 

onahlo inn,, to |75RA ,nH CIBI 



enable inputs (GBA and GAB). 

The enable inputs can be used to disable the 
device so that the buses are effectively isolated. 

The dual-enable configuration gives these 
devices the capability _to store data by 
simultaneous enabling of GBA and GAB. Each 
output reinforces its input in this transceiver 
configuration. Thus, when both control inputs 
are enabled and all other data sources to the two 
sets of bus lines are at high impedance, both sets 
of bus lines (16 in all) will remain at their last 
states. The 8-bit codes appearing i 
sets of buses will be identical for the / 

The 54AC1 1623 is characterized for operation 
over the full military temperature range of 
-55°C to 125°C. The 74AC11623 is 
characterized for operation from -40°C to 
85°C. 



EPIC is a trademark of Texas Instruments Incorporated. 



54AC11623 . . . FK PACKAGE 
(TOP VIEWI 

O U 
co ^ U U O in (D 

CD CO > 2 > CD CD 
l_l L_J L_l l_l l_l L_l l_l 



4 3 2 1 28 27 26 

B2p 5 25[ B7 

B1 ] 6 24[ B8 

GAB ] 7 23 [ GBA 

NC ]e 22[ i 

A1 ]9 2l[ , 

A2 ]10 20[ , 

A3 ] " 19[], 

12 13 14 15 16 17 18 
n r-i r-i r-i r-i r-i r-i 



Q Q O Q Q co 

< z z z z z < 
NC — No internal connection 

FUNCTION TABLE 



NC 
A8 
A7 
A6 



ENABLE INPUTS 


OPERATION 


GBA GAB 


L L 


B data to A bus 


H H 


A data to B bus 


H L 


Isolation 


L H 


B data to A bus. 
A data to B bus 



LLJ 

> 
LLJ 

CC 
0. 

o 

D 
Q 
O 
CC 
Q. 



PRODUCT PREVIEW 

on products in the formative or design 
development. Characteristic data r 
specification! are design goals. Tews I 
reserves the^right to change or disconl 



in phase of 
and other 
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< 

03 



9. 
I 



logic symbol''' 



GBA - 
GAB - 




(13) ^ 


EN2 

t r 


(231 


1241 




V 1 < 


1 


□~ 


2V 


(2) 


1221 




~T~ 
i 




131 


(211 




—f 

1 




1 


(41 




(201 




r 






(5) 




1171 










1101 


(161 




r_ 

mi 


(151 










(121 


(141 




"TL 











logic 



On 



A1- 



4- 



TO OTh 



T This symbol is in accordance with ANSI/IEEE Std 91-1984 and 

IEC Publication 617-12. 
Pin numbers shown are for DW, JT, and NT r 



absolute maximum ratings over 




free-air temperature range (unless otherwise noted)* 



Supply voltage, Vqc -0.5 V to 7 V 

Input voltage, V| (see Note 1) -0.5 V to Vcc+0.5 V 

Output voltage, Vo (see Note 1) -0.5 V to Vcc+0.5 V 

Input clamp current, l|K (V| < or V| > Vcc) ±20 mA 

Output clamp current, lOK (Vo < or Vo > VqC) ±50 mA 

Continuous output current, lo (Vo = to Vcc) ±60 mA 

Continuous current through Vcc or GND pins ±200 mA 

Storage temperature range -65°Cto150°C 

* Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings 
only, ano functional operation of the device at these or any other conditions beyond those indicated under "recommended operating 
conditions" is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 



NOTE 1: The input and output voltage ratings 




, observed 



S 

m 
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54AC1 1 623 


74AC1 1 623 


UNIT 




MIN NOM MAX 


MIN NOM MAX 


Vqc Supply voltage (see Note 2) 


3 5 5.5 


3 5 5.5 


V 


V|h High-level input voltage 


V CC = 3 V 


2. 1 


2. 1 


v 


V CC = 4.5 V 


3.1 5 


3 1 5 


V C C = 5.5 V 


3.85 


3.85 


V|l Low-level input voltage 


V cc = 3 V 


0.9 


0.9 


v 


V CC = 4.5 V 


1 .35 


1 .35 


V CC = 5.5 V 


1.65 


1.65 


'OH High-level output current 


V C C = 3 V 


-4 


-4 


mA 


V CC = 4.5 V 


-24 


- 2-1 


V CC = 5.5 V 


-24 


-24 


Iql Low-level output current 


V CC = 3 V 


12 


12 


mA 


V CC = 4.5 V 


24 


24 


V CC = 6.5 V 


24 


24 


V| Input voltage 


V CC 


V CC 


V 


Vq Output voltage 


V CC 


V CC 


V 


At/Av Input transition rise or fall rate 


10 


10 


ns/V 


1a Operating free-air temperature 


-55 125 


-40 85 


°C 



No electrical or switching characteristics are specified at Vcc < 3 V. Operation between 2 V and 3 V is not recommended, 
but within that range a device output will maintain a previously established logic state. 



electrical i 
noted) 



i over recommended operating free-air temperature range (unless otherwise 



PARAMETER 


TEST CONDITIONS 


v C c 


T A = 25 °C 


54AC11623 


74AC11623 


UNIT 


MIN TYP MAX 


MIN MAX 


MIN MAX 




l H = -50,iA 


3 V 


2.9 


2.9 


2.9 


V 


4.5 V 


4.4 


4.4 


4.4 


VOH 




5.5 V 


5.4 


5.4 


5.4 


'OH = -4 mA 


3 V 


2.58 


2.4 


2.48 


lOH - -24 mA 


4.5 V 


3.94 


3.7 


3.8 


5.5 V 


4.94 


4.7 


4.8 


lOH = - 50 mA^ 


5.5 V 




3.85 




lOH = - 75 mA* 


5.5 V 






3.85 


vol 


lOL = 50 „A 


3 V 


0.1 


0.1 


0.1 


V 


4.5 V 


0.1 


0.1 


0.1 


5.5 V 


0.1 


0.1 


0.1 


'OL = 12 mA 


3 V 


0.36 


0.5 


0.44 


'OL = 24 mA 


4.5 V 


0.36 


0.5 


0.44 


5.5 V 


0.36 


0.5 


0.44 


'OL ■ 50 mAT 


5.5 V 




1.65 




l L = ? 5 mA 1 


5.5 V 






1.65 


>oz 


v O - V CC or G ND 


5.5 V 


±0.5 


± 10 


1 5 


M* 


ll 


V| = V C c or GND 


5.5 V 


±0.1 


± 1 


± 1 


MA 


ice 


V| = V C C or GND, lo = 


5.5 V 


8 


160 


80 


vA 


Ci 


V| = V CC o' GND 


5 V 


4 






PF 


Co 


v O - Vcc cr GND 


5 V 


10 






pF 



tNot more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
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switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted) (see Figure 1) 



PARAMETER 


FROM 
IINPUTl 


TO 
tOUTPUTI 


Vcc 
RANGE 


T A = 25 °C 


54 AO 1623 


74AC1 1623 


UNIT 


MIN TYP MAX 


MIN MAX 


MIN MAX 


•PLH 


A or B 


B or A 


3.3 ± 0.3 V 








ns 


5 t 0.5 V 


4.1 






•PHL 


3.3 ± 0.3 V 








5 i 0.5 V 


4.5 






<PZH 


5BA 


A 


3.3 ± 0.3 V 








ns 


5 ± 0.5 V 


4.5 






«PZL 


3.3 ± 0.3 V 








5 ± 0.5 V 


5.1 






'PHZ 


GBA 


A 


3.3 ± 0.3 V 








ns 


5 ± 0.5 V 


5.6 






<PLZ 


3.3 ± 0.3 V 








5 i 0.5V 


5.7 






'PZH 


GAB 


B 


3.3 ± 0.3 V 








ns 


5 ± 0.5 V 


4.9 






tpZL 


3.3 ± 0.3 V 








5 10.5V 


5.6 






'PHZ 


GAB 


B 


3.3 ± 0.3 V 








ns 


5 = 0.5V 


5, 






IPLZ 


3.3 t 0.3 V 

















> 

Q. 
< 
0) 
3 

O 

s. 

o 

o 
c/> 

o 



operating characteristics, Vcc = 5 v - T A = 25 °C 



PARAMETER 


TEST CONDITIONS 


TYP 


UNIT 


Cpd 


Power dissipation capacitance per transceiver 


Outputs enabled 


C L = 50 pF, f = 1 MHz 


45 


s 

pF 


Outputs disabled 


12 



73 
O 
D 
C 

o 

— I 
-o 

m 
< 
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PARAMETER MEASUREMENT INFORMATION 



FROM OUTPUT 
UNDER TEST 



C L - 50 pF 



T 



s^ o2xVcc 

--VW ' O OPEN 



— • Wv ' O 

| 500 n 

fr 



TEST 


S1 


<PLH'<PHL 
'PLZ/'PZL 
■PHZ'tpZH 


OPEN 

2 X V CC 
GND 



LOAD CIRCUIT 



INPUT 
(See Note 



OUTPUT 50% V C C 



V CC 

50% V CC 



I 

k M-tpHL 

"I VOH 



OUTPUT CONTROL 



1 N 



50% V CC 



OUTPUT 
WAVEFORM 1 ' 
SI at 2 X V C C 
ISee Note CI 

OUTPUT 
WAVEFORM 2 
SI at GND 
ISee Note CI 



k— 'PZL — H 

Si 

+50% v cc 



,jf 50% V CC ^ 
IME 



vol 



PROPAGATION DELAY TIMES 



I 50% V CC 



k— <PLZ — H 



I 

k— 'PZH— *\ 



50% V CC 



/ 

J-20% Vcc_ 



-vcc 

- 

VCC 

vol 



Vqh 

-80% V CC 



k— <PHZ— M 



T-80^ 



ENABLE AND DISABLE TIMES 

NOTES: A. C|_ includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z = 50 0, t r = 3 ns, tf = 3 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 



FIGURE 1. LOAD CIRCUIT 



VOLTAGE WAVEFORMS 



LU 

> 
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cc 

Q- 

I- 

O 

O 
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Local Bus-Latch Capability 

Inputs are TTL- Voltage Compatible 

New Flow-Through Architecture to Optimize 
PCB Layout 

Center-Pin Vcc and GND Configurations to 
Minimize High-Speed Switching Noise 

• EPIC™ (Enhanced-Performance I 
CMOS) 1-(im Process 

• 500-mA Typical Latch-Up 
125°C 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 

description 

These octal bus transceivers are designed for 
asynchronous two-way communication 
between data buses. The control function 
implementation allows for maximum flexibility in 
timing. 

These devices allow data transmission from the 
A bus to the B bus or from the B bus to the A 
bus depending upon the logic levels at the enable 
inputs (GBA and GAB). 

The enable inputs can be used to disable the 
device so that the buses are effectively isolated. 

The dual-enable configuration gives these 
devices the capability to store data by 
simultaneous enabling of GBA and GAB. Each 
output reinforces its input in this transceiver 
configuration. Thus, when both control inputs 
are enabled and ail other data sources to the two 
sets of bus lines are at high impedance, both sets 
of bus lines (16 in all) will remain at their last 
states. The 8-bit codes appearing on the two 
sets of buses will be identical for the ACT1 1 623. 

The 54ACT1 1 623 is characterized for operation 
over the full military temperature range of 
-55°C to 125°C. The 74ACT11623 is 
characterized for operation from -40°C to 
85°C. 



EPIC is a trademark of Texas Insla 



64ACT11623 . . . JT PACKAGE 
74ACT11623 ... DW OR NT PACKAGE 
(TOP VIEW) 



A1 Ql 24p GAB 

A2fj 2 23 UB1 

A3 £ 3 22 DB2 

A4C< 2lHB3 

GND fj 5 2oI]B4 

GND C 6 19 H Vcc 

GND £ 7 18 ] V C C 

GND Q 8 17HB5 

A5Q9 16DB6 

A6C10 1 5 TB7 

A7Q11 ia]B8 

A8 Q12 13p GBA 



54ACT11623 . . . FK PACKAGE 
[TOP VIEW) 



n ^ u u L) m to 
□□ m > z > oq m 

l_l l_1 L_J l_l l _J l_l l_l 



B2 
B1 
GAB 
NC 
A1 



4 3 2 1 28 27 26 



] = 
]6 
J3 
)S 
]9 
A2 ]10 
A3 ]n 



12 13 14 15 16 17 18 
l~l l~l l~l l~) f~l I — 1 1 — L 



2S[ B7 

24 [ B8 

23 [ GBA 

22 [ NC 

21 [ A8 

20[ A7 

19[ A6 



O O U Q Q 

< z z z 



§ § z § o < 

NC-No internal connection 



FUNCTION TABLE 



ENABI 


E INPUTS 


OPERATION 


GBA 


GAB 


L 


L 


B data to A bus 


H 


H 


A data to B bus 


H 


L 


Isolation 


L 


H 


B data to A bus. 
A data to B bus 



UJ 

> 

LU 

oc 

S 

D 
Q 
O 
OC 
Q. 



PRODUCT PREVIEW documents contain information 



on products in the formative or design phase of ~> ^ft/A 

development. Characteristic data and other I EXAS 
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D 
O 
CD 
Q. 

o 



o 



logic symbol t 



GBA^ 
GAB - 



[13] 


rs 


EN1 


I24I 


EN2 



logic diagram (positive logic) 

■On 



GBA — 




11] 


V 1 <1 




-f — 

l_ 


« T 


t> 2 V 


1 


I2I 




1221 








[3I 




(211 












(20) 


■to 




t 


(91 


(17) 


Ta 






110] 


(16) 




■ tL 

mi 


(151 


112) 




zr 

(14) 


~rz 













GAB — \>J 



TO OTHER SIX TRANSCEIVERS 



f This symbol is in accordance with ANSI/IEEE Std 91-1984 and 

IEC Publication 617-12. 
Pin numbers shown are for DW, JT, and NT packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 

Supply voltage, Vcc -0.5 V to 7 V 

Input voltage, V| (see Note 1) -0.5 V to Vcc + 0.5 V 

Output voltage, Vfj (see Note 1) -0.5 V to Vcc + 0.5 V 

Input clamp current, l|K (V| < or V| > Vcc) ±20 mA 

Output clamp current, loK (VO < or Vo > Vcc) ±50 mA 

Continuous output current, Ifj (Vo = to Vcc) ±50 mA 

Continuous current through Vrc or GND pins ±200 mA 

Storage temperature range — 65 °C to 150°C 

* Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings 
only, and functional operation of the device at these or any other conditions beyond those indicated under "recommended c 
conditions" is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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recommended operating conditions 













54ACT11623 


74ACT 11623 


UNIT 












MIN 


NOM MAX 


MIN 


NOM MAX 




Supply voltage (see Note 21 








3 


5 5.5 


3 


5 5.5 


V 


V|H 


High-level input voltage 


v C c 




4.5 V 


3.15 


3 15 


V 


vcc 




5.5 V 


3.85 


3.85 


V|L 


Low-level input voltage 


vcc 




4.5 V 


1.35 


1.35 


V 


vcc 




5.5 V 


1.65 


1.65 


'OH 


High-level output current 


vcc 




4.5 V 


-24 


-24 


mA 


v C c 




5.5 V 


- 24 


-24 


tot 


Low-level output current 


vcc 




4.5 V 


24 


24 


mA 


vcc 




5.5 V 


24 


24 


V| 


Input voltage 







vcc 





vcc 


V 


v 


Output voltage 







vcc 





vcc 


V 


At/Av 


Input transition rise or fall rate 







10 





10 


ns/V 


T A 


Operating free-air temperature 




-55 


125 


-40 


85 


°c 



NOTE 2: No electrical or switching characteristics are specified at Vr^C < 3 V. Operation between 2 V and 3 V is not recommended, 
but within that range a device output will maintain a previously established logic state. 



electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 



PARAMETER 


TEST CONDITIONS 


vcc 


T A - 25 °C 


54ACT11623 


74ACT11623 


UNIT 


MIN TYP MAX 


MIN MAX 


MIN MAX 


VOH 


lOH *= " 50 pA 


4.5 V 


4.4 


4.4 


4.4 


V 


5.5 V 


5.4 


5.4 


5.4 


IqH = - 24 mA 


4.5 V 


3.94 


3.7 


3.8 


5.5 V 


4.94 


4.7 


4.8 


'OH = - 50 mA T 


5.5 V 




3.85 




IqH = - 75 mA' 


5.5 V 






3.85 


vol 


l L = SOpA 


4.5 V 


0.1 


0.1 


0.1 


V 


5.5 V 


0.1 


0.1 


0.1 


'OL = 24 mA 


4.5 V 


0.36 


0.5 


0.44 


5.5 V 


0.36 


0.5 


0.44 


'OL = 50 mA' 


5.5 V 




1.65 




l L = 75 mA* 


5.5 V 






1.65 


ioz 


Vo = V C c or GND 


5.5 V 


±0.5 


±10 


±5 


* A 


ii 


V| = Vcc °' G ND 


5.5 V 


±0.1 


±1 


±1 


„A 


ice 


v l - Vcc 01 GN °. '0 = 


5.5 V 


4 


80 


40 


„A 


ilCC* 


One input at 3.4 V, 

Other inputs at GND or Vcc 


5.5 V 


0.9 


1 


1 


mA 


Ci 


v l - V C c or GND 


5 V 


4 






pF 


Co 


Vq - V CC or GND 


5 V 


10 






pF 



f Not more t 
*This is the 



output should be tested at i 
in supply current for each ii 



time, and the duration of the test should not exceed 10 ms. 

put that is at one of the specified TTL voltage levels rather than V or V C C- 



r- 

O 
D 
Q 
O 

DC 
Q_ 
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switching characteristics. Vcc = 5 V± 0.5 V (see Figure 1) 



PARAMETER 


FROM 
(INPUT) 


TO 
(OUTPUTl 


T A = 25°C 


54ACT11623 


74ACT11623 


UNIT 


MIN TYP MAX 


MIN MAX 


MIN MAX 


tPLH 


A or B 


B or A 


5.2 






ns 


tpHL 


5.7 






<PZH 


GBA 


A 


6 






ns 


«PZL 


7 






'PHZ 


3BA 


A 


7.8 






ns 


IPLZ 


7.6 






«PZH 


GAB 


B 


6.4 






ns 


tPZL 


7.4 






<PHZ 


GAB 










ns 


'PLZ 









operating characteristics, Vcc = 5 V, Ta = 25 °C 



TEST CONDITIONS 



RE 

n 

J 12 



Outputs enabled 
C pd Power dissipation capacitance per transceiver | 



C L =S0 P F.f = 1MHz 



< 
03 
3 
O 
CD 
Q. 

o 



o 

w 

c 



30 
O 



2-228 



Texas 
Instruments 



54ACT11623, 74ACT11623 
OCTAL BUS TRANSCEIVERS WITH 3 STATE OUTPUTS 



PARAMETER MEASUREMENT INFORMATION 



FROM OUTPUT_ 
UNDER TEST 



C L - 50 pF 



r 

A. -J- 




TEST 


S1 


'PLH'«PHL 
tpLZ"PZL 
<PHZ'«PZH 


OPEN 

2 x V CC 
GND 



LOAD CIRCUIT 



INPUT 
(See Note 



3 V 

1.5 V 





<PLH-H *\ 



OUTPUT 50% V CC 



i 

N — H-'phl 
v 0H 



50% V cc 



vol 



PROPAGATION DELAY TIMES 



OUTPUT CONTROL 



OUTPUT 
WAVEFORM 1 1 

S1 at 2 X V CC 
(See Note C) 

OUTPUT 
WAVEFORM 2 
SI at GND 
(See Note CI 



H <PZL H 



H— <plz— H 



50% V CC 



J-20' 



-3 V 
-0 

- v cc 



tpZH— >\ 

j[so% V CC 



-20%Vcc_ Vol 



VOH 

-80% V CC 



W-tPHZ— W 



^-80 : 



ENABLE AND DISABLE TIMES 

A. C(_ includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics: PRR < MHz, Z = 50 0, t r = 3 ns, tf = ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 



FIGURE 1. LOAD CIRCUIT 



VOLTAGE WAVEFORMS 



73 

CD 
O 
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> 

-o 
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LU 

> 
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O 
D 
Q 
O 



, Texas ^ 
Instruments 



2-229 



> 



CD 

a 
o 

o 

o 

™ 

o 
c 



2-230 



54AC11640, 74AC1 1640 
OCTAL BUS TRANSCEIVERS WITH 3 STATE OUTPUTS 

D2957, JULY 1987 



Bidirectional Bus Transceivers in High- 
Density 24-Pin Packages 

New Flow-Through Architecture to Optimize 
PCB Layout 

Center-Pin Vcc and GND Configurations to 
Minimize High-Speed Switching Noise 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) 1-ftm Process 

• 500-mA Typical Latch-Up Immunity at 
125°C 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 

description 

These octal bus transceivers are designed for 
asynchronous two-way communication 
between data buses. These devices transmit 
data from the A bus to the B bus or from the 
B bus to the A bus depending upon the level at 
the direction control (DIR) input. The enable input 
G can be used to disable the device so the buses 
are effectively isolated. 

The 54AC1 1 640 is characterized for operation 
over the full military temperature range of 
-55°C to 125°C. The 74AC11640 is 
characterized for operation from -40°C to 
85°C. 



54AC11640 . . JT PACKAGE 
74AC11640 . . DW OR NT PACKAGE 
(TOP VIEWI 



A1 C 1 24Q DIR 
A2 C 2 23 3 B1 



A3 Z 3 
A4 Z 4 

GND Z 5 

GND C6 

GND 

GND Za 
A5 Zs 
A6 C10 
A7 □ 1 1 
A8 Ql2 



22 3 B2 
21 3 B3 
20 3 B4 
19 3 VCC 
18] V C C 
17 3 B5 
16 3 B6 
15 3 B7 
14 3 B8 
G 



54AC11640 . . . FK PACKAGE 






(TOP VIEW] 






CO 


CJ U 
<t U U O ir> 10 
m > z > m co 






( ^ 


1 — J 1 1 1 — 1 I 1 L_l LJ 

3 2 1 28 27 26 




B2 


]5 


2S[ 


B7 


B1 


]6 


1 24[ 


B8 


DIR 


1"7 


23 [ 


G 


NC 


]8 


22[ 


NC 


A1 


]9 


21[ 


A8 


A2 


]l0 


20 [ 


A7 


A3 


]" 

12 


'*[ 

13 14 15 16 17 18 


A6 




nnnnnnn 






< 


Q Q CJ O O lo 
Z 2 2 Z Z < 




NC- 


No internal connection 





FUNCTION TABLE 



CONTROL 




INPUTS 


OPERATION 


G DIR 




L L 


B data to A bus 


L H 


A data to B bus 


H X 


Isolation 



V) 
*•> 

'5 
o 



(/) 
O 

O 

73 
0) 
O 

c 

CO 

> 

3 



s 

UJ 

> 

UJ 
DC 

°- 
I- 

o 

D 
Q 
O 



EPIC is a trademark of Texas Instruments Incorporated 



PRODUCT PREVIEW documents contain information 
on products in the formative or design phase of 
development. Characteristic data and other 
specifications are design goals. Texas Instruments 
reserves the right to change or " 
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54AC11640, 74AC11640 
OCTAL BUS TRANSCEIVERS 
WITH 3 STATE OUTPUTS 



logic symbol 1. 



(13) 


>•»- 


G3 








[241 




3 EM [8A] 








T 


3 EN2 [AB] 










i r 




-I3L- 




^1 <] 




(23) 














2 ^7 


- 














[22! 










(3) 








[21] 
















[41 , 








. [201 




















117) 


(9) ( 


















[101 














[161 








4-* 




[111 








. (15) 








[ 












[121 








[141 



















|ic diagram (positive logic) 

5 



DIR- 




TO SEVEN OTHER TRANSCEIVERS 

Pin numbers shown are for DW, JT, ; 




O 
O 

c 

o 

H 

■o 

3D 

m 

< 

m 



t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 
Pin numbers shown are for DW, JT, and NT packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 

Supply voltage, Vcc -0.5 V to 7 V 

Input voltage, V| (see Note 11 -0.5 V to Vcc + 0.5 V 

Output voltage, Vo (see Note 1) -0.5 V to Vcc + 0.5 V 

Input diode current, l|K (V| < or V| > Vcc> ±20 mA 

Output diode current, IrjK ( v < or Vo > Vcc) ±50 mA 

Continuous output current, lo (Vo = to Vcc) ±50 mA 

Continuous current through Vcc or GND pins +200 mA 

Storage temperature range -65°Cto150°C 

^Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings 
only and functional operation of the device at these or any other conditions beyond those indicated under "recommended operating 
conditions" is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1 : The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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54AC11640 


74AC11640 


UNIT 


MIN NOM MAX 


MIN NOM MAX 




Vcc Supply voltage (see Note 2) 


3 5 5.5 


3 5 5.5 


V 


V|h High-level input voltage 


V CC = 3 V 


2.1 


2.1 


V 


V cc = 4.5 V 


3.15 


3.15 


V C C = 5.5 V 


3.85 


3.85 


V|L Low-level input voltage 


V C c = 3 V 


0.9 


0.9 


V 


Vcc = 4 5 v 


1.35 


1.35 


V C C = 5.5 V 


1.65 


1.65 


'OH High-level output current 


V CC = 3 V 


-4 


-4 


mA 


V C c = 4.5 V 


-24 


-24 


V CC - 5.5 V 


-24 


-24 


lOL Low-level output current 


V CC = 3 V 


12 


12 


mA 


V C c = 4.5 V 


24 


24 


V C c = 5.5 V 


24 


24 


V| Input voltage 


o vcc 


o v cc 


V 


Vq Output voltage 


v cc 


V CC 


V 


At/Av Input transition rise or fall rate 


G or DIR 


5 


5 


ns/V 


Data 


10 


10 


Tfi, Operating free-air temperature 


-55 125 


-40 85 


°C 



'5 

o 

O 
CO 

O 



NOTE 2: No electrical or switching characteristics are specified at Vcc < 3 V. Operation between 2 V and 3 V is not recommended, 
but within that range a device output will maintain a previously established logic state. 



o 
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o 
c 
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electrical characteristics over recommended 
noted) 



air ti 



range (unless 



PARAMETER 


TEST CONDITIONS 


VCC 


T A - 25 °C 


54AC11640 


74AC11640 


UNIT 


MIN TYP MAX 


MIN MAX 


MIN MAX 


VOH 


l H " -BO^A 


3 V 


2.9 


2.9 


2.9 


V 


4.5 V 


4.4 


4.4 


4.4 


5.5 V 


5.4 


5.4 


5.4 


Iqh = m* 


3 V 


2.58 


2.4 


2.48 


■oh - mA 


4.5 V 


3.94 


3.7 


3.8 


5.5 V 


4.94 


4.7 


4.8 


Iqh = -50 mA* 


5.5 V 




3.85 




Iqh = ~ 75 mA T 


5.5 V 






3.85 


vol 


Ini = 50 uA 


3 V 


0.1 


0.1 


0.1 


V 


4.5 V 


1 


0.1 


0.1 


5.5 V 


0.1 


1 


0.1 


lOL = 12 mA 


3 V 


0.36 


0.5 


0.44 


lOL = 24 mA 


4.5 V 


0.36 


0.5 


0.44 


5.5 V 


0.36 


0.5 


0.44 


'OL = 50 mAt 


5.5 V 




1.65 




l L = "75 mA' 


5.5 V 






1.65 


ioz 


V = V C C °' GND 


5.5 V 


±0.5 


±10 


±5 


fA 


ii 


V| = Vcc GND 


5.5 V 


±0.1 


±1 


± 1 


„A 


ice 


v l = V C c or GND, 
l = 


5.5 V 


8 


160 


80 


fA 


Ci 


V| = Vcc ° r GND 


5 V 


4 






pF 


Co 


v " V CC ° r GND 


6 V 


10 






pF 



> 

CL 
< 

a 

o 

o 



CO 

O 

o 
c 



TJ 

o 

c 

o 

H 

TJ 
30 

m 

1 



T Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 

switching characteristics (see Figure 1) 



PARAMETER 


FROM 
(INPUT) 


TO 
(OUTPUT) 


v cc 

RANGE 


T A - 25 °C 


B4AC11640 


74AC11640 


UNIT 


MIN TYP MAX 


MIN MAX 


MIN MAX 


'PLH 


A or B 


B or A 


3.3 ± 0.3 V 








ns 


5 ± 0.5 V 


5.9 






'PHL 


A or B 


A or B 


3.3 ± 0.3 V 








ns 


5 ± 0.5 V 


5.8 






'PZH 


5 


A or B 


3.3 ± 0.3 V 








ns 


5 i 0.5 V 


7.7 






'PZL 


5 


A or B 


3.3 ± 0.3 V 








ns 


5 1 0.5 V 


7.4 






tPHZ 


5 


A or B 


3.3 ± 0.3 V 








ns 


5 ± 0.5 V 


8.4 






'PLZ 


G 


A or B 


3.3 ± 0.3 V 








ns 


5 t 0.5 V 


8 







operating characteristics, Vcc ■ 5 V, Ta - 25 °C 



PARAMETER 


TEST CONDITIONS 


TYP 


UNIT 


C p d Power dissipation capacitance per transceiver 


Outputs enabled 


C L = 50 pF. f = 1 MHz 


45 


PF 


Outputs disabled 


12 
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PARAMETER MEASUREMENT INFORMATION 



FROM OUTPUT 
UNDER TEST 




TEST 


SI 


'PLH'IPHL 
'PLZ"PZL 
1PHZ"PZH 


OPEN 

2 x V CC 
GND 



LOAD CIRCUIT 



INPUT 
ISee Note 



Bl / 5 ° % VCC \ E 



v cc 



tPHL-H H 



50% V CC 

I* ° 



OUTPUT 



\! '/ — VoH 

X50% V C C jf50% V CC 

> — '- Vql 



PROPAGATION DELAY TIMES 



OUTPUT CONTROL 
{Low level enabling! 

OUTPUT 
WAVEFORM 1 
SI at 2 X V CC 
ISee Note C) 

OUTPUT 
WAVEFORM 2 
SI at GND 
(See Note CI " 



~"\. 



50% V CC 



r 

K— 'pzl — H 
-I n 

I 
I 

H — 'pzh— n 



£ 



50% V CC 



'+- 

K— iplz— H 



-50% V C C | 


/ 

■f 20% V CC 




^50% V CC | 


-^80% V CC 



V C C 


■ v cc 
vol 



-<phz-*I 



ENABLE AND DISABLE TIMES 



A. Cl includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z G = 50 fi, t r = 3 ns, tf = 3 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

FIGURE 1. LOAD CIRCUIT AND VOLTAGE WAVEFORMS 



s 

CC 
Q. 

H 
O 
D 
Q 
O 
CC 
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54ACT11640, 74ACT11640 
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 



D2957. JULY 1987-REVISED SEPTEMBER 1987 



Bidirectional Bus Transceivers 
Density 24-Pin Packages 

• Inputs are TTL-Voltage Compatible 

New Flow-Through Architecture to 
PCB Layout 



Center-Pin Vcc and GND Configurations to 
Minimize High-Speed Switching Noise 

EPIC™ (Enhanced-Performance Implanted 
CMOS) 1-ttm Process 

500-mA Typical Latch-Up Immunity at 
125°C 

Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 



description 



These octal bus transceivers are designed for 
asynchronous two-way communication 
between data buses. These devices transmit 
data from the A bus to the B bus or from the 
B bus to the A bus depending upon the level at 
the direction control (DIR) input. The enable input 
G can be used to disable the device so the buses 
are effectively isolated. 

The 54ACT1 1 640 is characterized for operation 
over the full military temperature range of 
-55°C to 125°C. The 74ACT11640 is 
characterized for operation from 
85 °C. 



54ACT11640 . . . JT PACKAGE 
74ACT11640 ... DW OR NT PACKAGE 
(TOP VIEWI 



A1 [TiTT^t] DIR 

A2 C 2 23 3 B1 



A3 C 3 
A4 £* 
GND £5 
GND L"6 
GND C 
GND L"B 
A5 C9 
A6 C'O 
A7 C" 
A8 



22 3 B2 
21 D B3 
20 D B4 
19 1 Vcc 
18 1 Vcc 
17 U B5 
16 ] B6 
15] B7 
14 2 B8 
13 3 G 



54ACT11640 . . . FK PACKAGE 

(TOP VIEW) 

U O 
co •* O U u m to 
CD CD > Z > CO CD 
/ — l_l l_l l_J L_l L_J l_l LJ 



DIR 
NC 
A1 

A2 
A3 



4 3 2 1 28 27 26 



82 ] 5 
B1 ]6 
]' 
]8 

]9 
]10 

111 



12 13 14 15 16 17 18 
r-i r-i r-i r-i r-i r-i m 



25[ B7 

24 [ B8 

23[ G 

22 [ NC 

21 [ A8 

20 [ A7 

19[ A6 



■J Q Q 
< 2 2 



o o in 
z z < 
O 13 



NC-No internal connection 



FUNCTION TABLE 



CONTROL 




INPUTS 


OPERATION 


G DIR 




L L 


B data to A bus 


L H 


A data to B bus 


H X 


Isolation 



•4- 

5 

o 

O 
</> 

o 

LI 

o 

<D 
U 

c 
> 
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54ACT11640, 74ACT11640 

OCTAL BUS TRANSCEIVERS WITH 3 STATE OUTPUTS 



logic symbol 1. 



logic diagram (positive logic) 



{131 




(241 _ ^ 














J2-, 








[3] 





G3 

3 EN1 IBA] 





TO SEVEN OTHER TRANSCEIVERS 

Pin numbers shown are for DW, JT, and NT packages. 



*This symbol is in accordance with ANSI/IEEE Std 91-1984 and 

IEC Publication 617-12. 
Pin numbers shown are for OW, JT, and NT packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 

Supply voltage, VrjC -0.5 V to 7 V 

Input voltage, V| (see Note 1) -0.5 V to Vcc + 0-5 V 

Output voltage, Vo (see Note 1) -0.5 V to Vcc + 0.5 V 

Input diode current, l|K (V| < or V| > Vcc> ±20 rtiA 

Output diode current, IrjK ( v O < or Vo > Vcc' ±50 mA 

Continuous output current, Irj (Vo = to Vcc) ±50 mA 

Continuous current through Vcc or GND pins ±200 mA 

Storage temperature range -65°Cto150°C 

J Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings 
only and functional operation of the device at these or any other conditions beyond those indicated under "recommended operating 
conditions" is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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recommended operating conditions 











54ACT11640 


74ACJ1 1640 


UNIT 










MIN NOM 


MAX 


MIN NOM MAX 


vcc 


Supply voltage 






4 5 


5.5 


4.5 5 5.5 


V 


VlH 


High-level input voltage 






2 


2 


V 


V|L 


Low-level input voltage 






0.8 


0.8 


V 


lOH 


High-level output current 








-24 


-24 


mA 


'OL 


Low-level output current 






24 


24 


mA 


V| 


Input voltage 









vcc 


V CC 


V 


v 


Output voltage 









vcc 


V CC 


V 


at/Av 


Input transition rise or fall rate 










10 


10 


ns/V 


TA 


Operating free-air temperature 






-55 


125 


-40 85 


°C 



electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 



PARAMETER 


TEST CONDITIONS 


V CC 


T A - 25 "C 


54ACT11640 


74ACT11640 


UNIT 


MIN TYP MAX 


MIN MAX 


MIN MAX 


VOH 


lOH " -50jiA 


4.5 V 


4.4 


4.4 


4.4 


V 


5.5 V 


5.4 


5.4 


5.4 


'OH - - 24 mA 


4.5 V 


3.94 


3.7 


3.8 


5.5 V 


4.94 


4.7 


4.8 


lOH = -60 mA' 


5.5 V 




3.85 




'OH = ~ 75 mAt 


5.5 V 






3.85 


vol 


'OL = 50 ^A 


4.5 V 


0.1 


0.1 


0.1 


V 


5.5 V 


0.1 


0.1 


0.1 


lOL = 24 mA 


4.5 V 


0.36 


0.5 


0.44 


5.5 V 


0.36 


0.5 


0.44 


l OL = 50 mAt 


5.5 V 




1.65 




lOL = 75 mA' 


5.5 V 






1.66 


ioz 


A or B Ports 


v O = V CC or GND 


5.5 V 


±0.5 


±10 


±5 


fA 


'i 


G or DIR 


v l = V C C or GND 


5.6 V 


±0.1 


± 1 


±1 


„A 


'cc 


V| = V C C ° r GND,I = 


5.5 V 


8 


160 


80 


»A 


a'cc' 


One input at 3.4 V. 

Other inputs at GND or Vcc 


5.5 V 


0.9 


1 


1 


mA 


Ci 


G" or DIR 


V| = V CC °< GND 


5 V 


4 






pF 


Cio 


A or B Ports 


Vq = V C C or GND 


5 V 


12 






pF 



* This is the 



han one output should be tested at a time, and the duration of the test should not exceed 1 ms. 

increase in supply current for each input that is at one of the specified TTL voltage levels rather than V or Vcc- 



switching characteristics Vcc - 5 V ±0.5 V, (see Figure 1) 



PARAMETER 


FROM 


TO 


T A 


- 25 


°c 


54ACT11640 


74ACT11640 


UNIT 


IINPUTI 


I0UTPUT1 


MIN 


TYP 


MAX 


MIN MAX 


MIN MAX 


'PLH 


A or B 


Bor A 


1.5 


6.3 


9.6 


1.5 


11 


1.5 


10.5 


ns 


<PHL 


1.5 


5.7 


8.6 


1.5 


10 


1.5 


9.5 


<PZH 


s 


A or B 


1.5 


8.8 


12.2 


1.5 


14.2 


1.5 


13.4 




<PZL 


1.5 


8.4 


12.3 


1.5 


14.5 


1.5 


13.6 


ns 


tpHZ 


5 


A or B 


1.5 


9.1 


12.9 


1.5 


14.5 


1.5 


13.9 




tpLZ 


1.5 


9.6 


13.1 


1.5 


15 


1.5 


14.2 


ns 



54ACT11640, 74ACT1 1640 

OCTAL BUS TRANSCEIVERS WITH 3 STATE OUTPUTS 



operating characteristics, Vcc ■ 5 V, Ta ■ 25 °C 



PARAMETER 


TEST CONDITIONS 


TYP 


UNIT 


C p( j Power dissipation capacitance per transceiver 


Outputs enabled 


C L - 50 pF, f - 1 MHz 


45 


pF 


Outputs disabled 


12 



PARAMETER MEASUREMENT INFORMATION 



FROM OUTPUT 
UNDER TEST " 



> 

a 
< 

0) 
3 
O 
CD 

a. 



O 



o 
c 



C L - 50 
(See Note 



71 

"I 



I 



2 x V CC 
O OPEN 
GND 



TEST 


SI 


<PLH"PHL 
<PLZ'<PZL 
'PHZ"PZH 


OPEN 

2 x V CC 
GND 



LOAD CIRCUIT 



OUTPUT CONTROL 
(Low-level enabling) 

OUTPUT 
WAVEFORM 1 ' 
SI si 2 X V C c 
(See Note CI 

OUTPUT 
WAVEFORM 2 
S1 at GND 
(See Note CI 




OUTPUT 



H— <PZL H 



X— <PLZ— H 



-'PZH- 



-50% V C c | 


Y — 

-f 20% V CC 




^50% V CC 


+ 80% V C c 



- v cc 
vol 



K-'phz-W 



ENABLE AND DISABLE TIMES 



NOTES: A. C\_ includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics: PRR s 1 MHz, Z Q = 50 a, t r = 3 ns, tf = 3 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

FIGURE 1. LOAD CIRCUIT AND VOLTAGE WAVEFORMS 



54AC11643, 74AC1 1643 
OCTAL BUS TRANSCEIVERS WITH 3 STATE OUTPUTS 



D2957. JULY 1987 



Bidirectional Bus Transceivers in High- 
Density 24-Pin Packages 

New Flow-Through Architecture to Optimize 
PCB Layout 

Center-Pin Vcc an(J GND Configurations to 
Minimize High-Speed Switching Noise 

EPIC™ (Enhanced-Performance Implanted 
CMOS) 1-/im Process 

500-mA Typical Latch-Up Immunity at 
125°C 

Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 



description 



These octal transceivers are designed for 
asynchronous, two-way communication 
between data buses. The devices transmit data 
from the A bus to the B bus or from the B bus 
to the A bus depending upon the level at the 
direction control (DIR) input. The enable input (G) 
can be used to disable the device so the buses 
are effectively isolated. 

The 54AC1 1643 is characterized for operation 
over the full military temperature range of 
-55°C to 125°C. The 74AC11643 is 
characterized for operation from -40°C to 
85°C. 



54AC11643 . . . JT PACKAGE 
74AC 11643 ... DW OR NT PACKAGE 
(TOP VIEW) 



A1 Ql U24] DIR 
A2Q2 23] 81 



A3C 3 
A4 C 4 
GND C 5 
GND C ° 

gndO 
gndCb 

A5C9 
A6C'0 
A7 C 11 
A8 C'2 



22 3 B2 
21 3 B3 
20 ] B4 
19 3 Vcc 
18 3 Vcc 
17 3 B5 
16 H B6 
15 ] B7 
14 J B8 
13 3 G 



54AC11643 . . . FK PACKAGE 
(TOP VIEW! 



B1 
DIR 



4 3 2 1 28 27 26 



B2 ] 5 

!« 
)■> 

NC ]8 
A1 ] 9 
A2 ]10 
A3 ]" 



12 13 14 15 16 17 18 
nnnnnnn 



25 [ B7 

24 [ B8 

23[ G 

22 [ NC 

21 [ A8 

20 [ A7 

19[ A6 



■tf O O O O O 

< z z z z z < 



NC— No internal connection 
FUNCTION TABLE 



CONTROL 




INPUTS 


OPERATION 


G DIR 




L L 


B data to A bus 


L H 


A data to B bus 


H X 


Isolation 



EPIC is a trademark of Texas Instruments Incorporated. 



PRODUCT PREVIEW documents contain information 
on products in the formative or design phase of 
development. Characteristic data and other 
specifications are design goals. Texas Instru 
reserves the right to change or discontinue 
products without notice. 
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logic symbol 1 



G 
DIR 



(13) 
(11 


3 EN1 [BA] 
3 EN 2 [A8| 

■ r 


(23) 


Vi < 


I 

12) 


> 2V 


^ 1 

122) 


1 

(3) 




s» 1 

(211 


—r* — 

L_ 

14) 




1201 


19) 




(171 


-rz 

110) 




116) 


mi 




(151 


~TZ 

(12) 




(14) 


TZ 








TO SEVEN OTHER TRANSCEIVERS 

Pin numbers shown are for [ 



T This symbol is in accordance with ANSI/IEEE Std 91-1984 £ 
IEC Publication 617-12. 
Pin numbers shown are for DW, JT, and NT packages. 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) * 



Supply voltage, Vcc -0.5 V to 7 V 

Input voltage, V| (see Note 1) -0.5 V to Vcc + 0.5 V 

Output voltage, Vrj (see Note 1) -0.5 V to Vcc + 0.5 V 

Input diode current, l|K (V| < or V| > Vcc) ±20 mA 

Output diode current, Iok ( v O < or Vo > Vcc> ±50 mA 

Continuous output current, lo (Vo = to Vcc) ±50 mA 

Continuous current through Vcc or GND P |ns ± 200 mA 

Storage temperature range -65°C to 1 50 °C 

Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings 
only, and functional operation of the device at these or any other conditions beyond those indicated under "recommended operating 
conditions" is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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recommended operating conditions 





54AC1 1643 


74AC1 1 643 


UNIT 




MIN NOM MAX 


MIN NOM MAX 


V CC Supply voltage (see Note 2) 


3 5 5.5 


3 5 5.5 


V 


V|h High-level input voltage 


V C C = 3 V 


2.1 


2.1 


V 


V C c - 4.5 V 


3.15 


3.15 


V CC = 5.5 V 


3.85 


3.85 


V|[_ Low-level input voltage 


V CC = 3 V 


0.9 


0.9 


V 


V CC - 4.5 V 


1.35 


1.35 


V C C = 5.5 V 


1.65 




1.65 






Iqh High-level output current 


V C C = 3 V 


-4 


-4 


mA 


V CC = 4.5 V 


-24 


-24 


V CC = 5.5 V 


-24 


-24 


Iql Low-level output current 


V CC = 3 V 


12 


12 


mA 


V CC « 4.5 V 


24 


24 


V CC - 5.5 V 


24 


24 


V| Input voltage 


V CC 


V CC 


V 


Vq Output voltage 


V CC 


v cc 


V 


At/Av Input transition rise or fall rate 


5 or DIR 


5 


5 


ns/V 


Data 


10 


10 


Operating free-air temperature 


-55 125 


-40 85 


°C 



NOTE 2: No electrical or switching characteristics are specified at Vqc < 3 V. Operation between 2 V and 3 V is not 
but within that range a device output will maintain a previously established logic state. 

electrical characteristics over recommended operating free-air temperature range (unless 
noted) 



PARAMETER 


TEST CONDITIONS 


vcc 


T A - 25 °C 


54AC11643 


74AC11643 


UNIT 


MIN TYP MAX 


MIN MAX 


MIN MAX 


V H 


l H = - 60 ^A 


3 V 


2.9 


2.9 


2.9 


V 


4.5 V 


4.4 


4.4 


4.4 


5.5 V 


5.4 


5.4 


6.4 


'OH " -4 mA 


3 V 


2.58 


2.4 


2.48 


lOH = - 24 mA 


4.5 V 


3.94 


3.7 


3.8 


5.5 V 


4.94 


4.7 


4.8 


(OH = -50 mA t 


5.5 V 




3.85 




lOH = -75 mA' 


5.5 V 






3.85 


vol 


lOL = 50 „A 


3 V 


0.1 


0.1 


0.1 


V 


4.5 V 


0.1 


0.1 


0.1 


5.5 V 


0.1 


0.1 


0.1 


lOL = 12 mA 


3 V 


0.36 


0.5 


0.44 


'OL = 24 mA 


4.5 V 


0.36 


0.5 


0.44 


5.5 V 


0.36 


0.5 


0.44 


lOL " 50 mA' 


5.5 V 




1.65 




lOL - ? 5 mA f 


5.5 V 






1.65 


ioz 


V = V C c °< GND 


5.5 V 


±0.5 


±10 


±5 


(.A 


ll 


V| = V CC or GND 


5.5 V 


±0.1 


1 1 


±1 


eA 


ice 


V| = V C C °r GND. 

io = o 


5.S V 


8 


160 


80 


(•A 


0| 


v l = Vcc ° r GND 


5 V 


4 






pF 


Co 


v - V CC °' GND 


5 V 


10 






pF 



T Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
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switching characteristics (see Figure 1) 



PARAMETER 


FROM 
(INPUT! 


TO 
(OUTPUT) 


Vcc 
RANGE 


T A - 25 °C 


54AC11643 


74AC 11643 


UNIT 


MIN TYP MAX 


MIN MAX 


MIN MAX 


tPLH 


A or B 


B or A 


3.3 ± 0.3 V 








ns 


5 ± 0.5 V 


4.3 






tPHL 


A or B 


A or B 


3.3 ± 0.3 V 








ns 


5 ± 0.5 V 


4.8 






<PZH 


5 


A or B 


3.3 ± 0.3 V 








ns 


5 ± 0.5 V 


4.7 












3.3 ± 0.3 V 










5 ± 0.5 V 


5.4 






<PHZ 


5 


A or B 


3.3 ± 0.3 V 








ns 


5 ± 0.5 V 


6.6 






'PLZ 


5 


A or 8 


3.3 ± 0.3 V 








ns 


5 ± 0.5 V 


6 5 








operating characteristics. Vcc - 5 V, Ta = 25 °C 



PARAMETER 


TEST CONDITIONS 


TYP 


UNIT 


Cpd Power dissipation capacitance per transceiver 


Outputs enabled 


C|_ = 50 pF, f = 1 MHz 


45 


pF 


Outputs disabled 


12 













(A 



"0 
30 
O 
D 

% 

H 

•v 

33 

m 

< 



■ 
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PARAMETER MEASUREMENT INFORMATION 



I OUTPUT 
UNDER TEST ~ 



C L - 50 pF 



r 



si» o2xVcc 

O0PEN 

[ OGND 

I 1 



LOAD CIRCUIT 



TEST 


SI 


<PLH'<PHL 
tPLZ'tPZL 
'PHZ"PZH 


OPEN 

2 » VCC 
GND 



INPUT 



ISee Note 

'I I 



v cc 

50% V CC 



'PHL-H H H H-'PLH 

.1 \. V 0H 



OUTPUT ^50% V CC +50% V CC 

/. vol 

PROPAGATION DELAY TIMES 

-V CC 



OUTPUT CONTROL V ✓ V CC O 

(Low-level enabling) \ BU * Vcc T 



|> 'H 

K— «PZL H K— 'PLZ— »i 

OUTPUT ■ .1 | \^ « V CC 

WAVEFORM 1 \S0% V cc 

S1 at 2 x V CC \ 



ISee Note C) J^-tpzH-*, 
OUTPUT 



\y " V CC ^ 

i± lYcc_ VoL g 



V80%v7c- V ° H 



-V80% 

c, M-tPHz-* > -o c 

ENABLE AND DISABLE TIMES > 

-a 

NOTES: A. C\_ includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z D = 50 0, t r = 3 ns, tf = 3 ns. ^ 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

FIGURE 1. LOAD CIRCUIT AND VOLTAGE WAVEFORMS ^ 

tu 



CL 
I- 

o 
=> 

Q 
O 
CC 

CL 
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54ACT11643, 74ACT1 1643 
OCTAL BUS TRANSCEIVERS WITH 3 STATE OUTPUTS 



D2957. JULY 1987 



Bidirectional Bus Transceivers in High- 
Density 24-Pin Packages 

• Inputs are TTL- Voltage Compatible 

New Flow-Through Architecture to Optimize 
PCB Layout 

• Center-Pin Vcc and GND Configurations to 
Minimize High-Speed Switching Noise 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) 1-ftm Process 

• 500-mA Typical Latch-Up Immunity at 
125°C 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300 mil 
DIPs 

description 

These octal bus transceivers are designed for 
asynchronous, two-way communication 
between data buses. These devices transmit 
data from the A bus to the B bus or from the 
B bus to the A bus depending upon the level at 
the direction control IDIR) input. The enable input 
G can be used to disable the device so the buses 
are effectively isolated. 

The 54ACT1 1643 is characterized for operation 
over the full military temperature range of 
-55°C to 125°C. The 74ACT11643 is 
characterized for operation from -40°C to 
85°C. 



54ACT11643 . . . JT PACKAGE 
74ACT11643 ... DW OH NT PACKAGE 
[TOP VIEW) 



A1 C 1 ^ 24 P DIR. 
A2 C 2 23 U B1 



A3L~3 
A4C* 
GND C 5 
GND C6 
GND O 
GND C 8 
A5 C9 
A6 D° 
A7 C 11 
A8 E'2 



22 1 B2 
21 1 B3 
20 ] B4 
19 D V C C 
18 1 V C C 
17 ] B5 
16 D B6 
15 ] B7 
14 ] B8 
13p G 



54ACT11643 . . . FK PACKAGE 



B2 
B1 
DIR 
NC 
A1 
A2 



U U 
cn *t <J (J U in (o 
cq m > z > m m 
i — ii — 1 1 — i 1 — pi — 1 1 — 1 1 — i 

4 3 2 1 28 27 26 



}f 

1? 
]8 
]9 
]10 
A3 ]ll 



12 13 14 15 16 17 18 

n n no n n n 



25[ B7 
24 [ B8 
23[ G 
22 [ NC 
2l[ A8 
20[ A7 
19[ A6 



Q Q U Q Q H> 
< Z Z Z Z Z < 

NC-No internal connection 



FUNCTION TABLE 



CONTROL 
INPUTS 


OPERATION 


G DIR 


L L 


B data to A bus 


L H 


A data to B bus 


H X 


Isolation 



(0 
+■* 

'5 
o 

O 
V) 

o 
o 

0) 

o 
c 

(0 

> 



UJ 

> 

LU 

DC 
Q. 

r- 
O 
D 
O 



EPIC is a trademark of Texas Instruments Incorporated. 



PRODUCT PREVIEW document* contain information 
on products in the formative or design phase of 
development. Characteristic data and other 



lions ire design goals. Tsias Instruments 
the right to change or discontinue these 
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< 

05 
3 
O 
CO 
Q. 



D 
C 

o 

H 

-o 

3J 

m 
< 
m 



logic symbol 1 " 



logic 



G 
DIR 



(13) ^ 
(241 ^ 


G3 

3 EN1 [BA] 
3 EN2 [AB1 

^ r 1 


123) 


11) 

~v~\ 


Vi < 


I 

(21 


> 2V 


^ i 

(22) 


I 

(3) 




^ 1 

1211 


— r*— 

I 

(4) _ 




(20) 


TJ!_ 

I9I 




117) 


(10) 




(161 


P 

mi 




(151 


112) 




114) 










■ 




DIR 









TO SEVEN OTHER TRANSCEIVERS 



iThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 

IEC Publication 617-12. 
Pin numbers shown are for DW, JT, and NT packages. 



operatin 



g free-air temperature range (unless otherwise noted)* 



absolute maximum ratings over op 

Supply voltage, Vcc -0.5 V to 7 V 

Input voltage, V| (see Note 11 -0.5 V to Vcc + 0.5 V 

Output voltage, Vrj (see Note 1) -0.5 V to Vcc + 0.5 V 

Input clamp current, l|K (V| < or V| > Vcc) ±2 ° mA 

Output clamp current, Iok <Vo < or Vo > Vcc) ±50 mA 

Continuous output current, l (V = to V C C> ±50 mA 

Continuous current through Vcc °' GND pins ± 200 mA 

Storage temperature range -65°Cto150°C 

1 Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings 
only, and functional operation of the device at these or any other conditions beyond those indicated under "recommended operating 
conditions" is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

operating conditions 







54ACT11643 


74ACT11643 


UNIT 






MIN 


NOM 


MAX 


MIN NOM MAX 


vcc 


Supply voltage 


4 


5 


5.5 


4.5 


5 55 


V 


V|H 


High level input voltage 


2 


2 


V 


V|L 


Low-level input voltage 


0.8 


0.8 


V 


(OH 


High-level output current 


-24 


-24 


mA 


lot. 


Low-level output current 


24 


24 


mA 


V| 


Input voltage 







vcc 





v C c 


V 


v 


Output voltage 







vcc 





vcc 


V 


At/Av 


Input transition rise or fall rate 







10 





10 


ns/V 


T A 


Operating free-air temperature 


-55 




125 


-40 


85 


°c 
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electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 



PARAMETER 


TEST CONDITIONS 


vcc 


T A - 25 °C 


54ACT1 1643 


74ACT1 1643 


UNIT 


MIM TVP MAY 


MIM MAY 


MIM MAY 


V H 


lOH - 50 )iA 


4.5 V 


4.4 


4.4 


4.4 


V 


5.5 V 


5.4 


5.4 


5.4 


l H = -24 mA 


4.5 V 


3.94 


3.7 


3.8 


5.5 V 


4.94 


4.7 


4.8 


lOH = -50 mA' 


5.5 V 




3.85 




|QH = - 75 mA* 


5.5 V 






3.85 


vol 


lOL = 50 nA 


4.5 V 


0.1 


0.1 


0. 1 


V 


5.5 V 


0. 1 


0.1 


0.1 


lOL - 24 mA 


4.5 V 


0.36 


0.5 


0.44 


5.5 V 


0.36 


0.5 


0.44 


'OL = 50 mA 1 


5.5 V 




1.65 




. ... , t 1 








ioz 


v o - V CC or GND 




±0.5 


± 10 




fiA 


ii 


V| = V C C or GND 


5.5 V 


±0.1 


± 1 


± 1 


ItA 


ice 


v l = V CC 0' GND, l = 


5.5 V 


8 


160 


80 


pA 


AlCC* 


One input at 3.4 V, 

Other inputs at GND or Vcc 


5.5 V 


0.9 


1 


1 


mA 


Ci 


v l = V CC °< GND 


5 V 


4 





' 


pF 


Co 


Vo = V CC or GND 


5 V 


10 






pF 




0) 
+■< 

"5 

o 

O 

CO 
O 



© 

o 
c 

CO 

> 
•a 

< 



T Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 

*This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than V or Vqc- 

switching characteristics (see Figure 1) 



PARAMETER 


FROM 
(INPUT) 


TO 
(OUTPUT) 


T A - 25 °C 


54ACT 11643 


74ACT11643 


UNIT 


MIN TYP MAX 


MIN MAX 


MIN MAX 


«PLH 


A or B 


B or A 


5.4 






ns 


tPHL 


5.3 







tPZH 


G 


A or B 


5.2 






ns 


'PZL 


6 








5 


A or B 


6.9 






ns 


«Pt2 




6.8 






operating cl 







Vcc - 5 V. 


T A - 25 °C 









PARAMETER 


TEST CONDITIONS 


TYP 


UNIT 


Cpd Power c 


issipation capacitance pi 


3r transceiver 


Outputs enabled 


C L = 50 pF, f = 1 MHz 


45 


pF 


Outputs disabled 


12 
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PARAMETER MEASUREMENT INFORMATION 



FROM OUTPUT 
UNDER TEST 



O 2 X V C C 



C L - 50 pF 
(Sea Note A) ^ 



TEST 


S1 


«PLH'<PHL 
• <PLZ"PZL 
<PHZ«PZH 


OPEN 

2 x V CC 
GND 





OUTPUT CONTROL 
(Low-level enabling) 

OUTPUT 
WAVEFORM 1 

SI at 2 x V CC 
(See Note CI 



ENABLE AND DISABLE TIMES 



NOTES: A. Cl includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics: PRR ^ 1 MHz, Z = 50 tl, t r = 3 ns, tf = 3 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

• -1 output is high except when disabled by the output control. 



Waveform 2 is for an output with internal 



§ 
a 



FIGURE 1. LOAD CIRCUIT AND VOLTAGE WAVEFORMS 



disabled by t 
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54AC11646. 74AC11646 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3 STATE OUTPUTS 



D2957, JULY 1987 



Independent Registers for A and B Buses 

Multiplexed Real-Time and Stored Data 

New Flow-Through Architecture to Optimize 
PCB Layout 

Center-Pin Vqc and GND Configurations to 
Minimize High-Speed Switching Noise 

EPIC™ (Enhanced-Performance Implanted 
CMOS) 1-pm Process 

500-mA Typical Latch-Up Immunity at 
125°C 

Package Options Include Plastic "Small 
Outline" Packages. Ceramic Chip Carriers, 
and Standard Plastic and Ceram 



description 



54AC1 1646 . . . JD PACKAGE 
74AC11646 DW OR NW PACKAGE 
(TOP VIEW) 

BQl U28QCAB 
Al[| 2 27 3SAB 



A2C 3 
A3[> 
A4[[ 5 
GND[[ 6 
GND[I 7 
GND[> 
GND|l9 
A5Q 10 
A6qi1 
12 



7t>. 
3£ 1: 
DIRQ14 



A7[ 

A8ri'3 



26 3B1 
25DB2 
24[]B3 
23 3B4 
22 D Vcc 

2' Dvcc 

20 ]B5 
19 ]B6 
18 ]B7 
17 ]B8 
16 ]CBA 
15]SBA 



54AC11646 . . . FK PACKAGE 
(TOP VIEW) 

O O 

CM CO O CJ in CD 

cd cd co > > cd m 



B1 
SAB 
CAB 

gIj s 

A1 
A2 
A3 



4 3 2 1 28 27 26 



25 [ B7 
24 [ B8 
23 [ CBA 
22 [ SBA 
]9 2l[DIR 
] 10 20 [ A8 
J" 19[A7 
12 13 14 15 16 17 18 
r-lr-ir-ir-i 1-1 n 1-1 



- O O O O to CD 
< z z z z < < 
a o o o 



These devices consist of bus transceiver circuits, 
D-type flip-flops, and control circuitry with 
3-state outputs arranged for multiplexed 
transmission of data directly from the data bus 
or from the internal storage registers. Data on 
the A or B bus will be clocked into the registers 
on the low-to-high transition of the appropriate 
clock pin (CAB or CBA). The following examples 
demonstrate the four fundamental bus- 
management functions that can be performed 
with the octal bus transceivers and registers. 

Enable (G) and direction (DIR) pins are provided 
to control the transceiver functions. In the 
transceiver mode, data present at the high- 
impedance port may be stored in either register 
or in both. The select controls (SAB and SBA) 
can multiplex stored and real-time (transparent 
mode) data. The circuitry used for select control 
will eliminate the typical decoding glitch which 
occurs in a multiplexer during the transition 
between stored and real-time data. The direction 
control determines which bus will receive data 
when enable G is active (low). In the isolation 
mode (control G high), A data may be stored in 
one register and/or B data may be stored in the 
other register. 

When an output function is disabled, the input function is still enabled and may be used to store and transmit 
data. Only one of the two buses, A or B, may be driven at a time. 

The 54AC1 1646 is characterized for operation over the full military temperature range of - 55 °C to 125°C. 
The 74AC11646 is characterized for operation from -40°C to 85°C. 



EPIC is a trademark of Texas Instruments Incorporated. 
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OCTAL BUS TRANSCEIVERS AND REGISTERS WITH 3 STATE OUTPUTS 



_ 



i ; i i 



Lf 



Ti ll ' 
I I I I 1 
III' 

LJ U-j 



> 




(21) 13) 11) 123) (2) (221 
G OIR CAB CBA SAB SB A 



REAL-TIME TRANSFER 
BUS B TO BUS A 




(21) 


(3) 


(1) 


(23) 


(2) 


(22) 


G 


DIR 


CAB 


CBA 


SAB 


SB A 


X 


X 


t 


X 


X 


X 


X 


X 


X 


t 


X 


X 


H 


X 


t 


t 


X 


X 



STORAGE FROM 
A. B. OR A AND B 



(21) 13) (1) (23) (2) (221 
G DIR C 



BUS A TO BUS B 



1 vjj \y I 



(211 
G 
L 
L 



(31 (1) (23) (2) (22) 

DIR CAB CBA SAB SBA 

L X HorL X H 

H HorL X H X 



1 

STORED DATA 
TO A OR B 
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FUNCTION TABLE 



INPUTS 


DATA I/O 


OPERATION OR FUNCTION 


G DIR CAB CBA SAB SBA 


A1 THRU AS 


B1 THRU B8 


X X T X X X 
X X X T X X 


Input 
Unspecified T 


Unspecified 1 
Input 


Store A, B unspecified 7 
Store B, A unspecified 7 


H X T T X X 
H X HorL HorL X X 


Input 


Input 


Store A and B Data 
Isolation, hold storage 


L L X X X L 
L L XHorLX H 


Output 


Input 


Real-Time B Data to A Bus 
Stored B Data to A Bus 


L H X X L X 
L HHorLX H X 


Input 


Output 


Real-Time A Data to B Bus 
Stored A Data to B Bus 



T The data c 
always e 



functional block diagram (positive logic) 



logic symbol* 



IS 



1 OF 8 CHANNELS 




7^Z 




Pin numbers shown are for DW. JD. and NW 




B7 



t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 

IEC Publication 617-12. 
Pin numbers shown are for DW. JD, and NW packages. 



CO 

■5 

o 

U 
(/) 

o 
o 

~o 
o 
o 
c 

CO 

> 
-a 

< 



UJ 

> 

UJ 
DC 
Q. 

h- 
O 
D 
Q 
O 
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54AC11646. 74AC11646 

OCTAL BUS TRANSCEIVERS AND REGISTERS WITH 3 STATE OUTPUTS 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) T 

Supply voltage, Vcc -0.5 V to 7 V 

Input voltage, V| (see Note 1) -0.5 V to VcC + 0.5 V 

Output voltage, Vrj (see Note 1) -0.5 V to Vcc + 0.5 V 

Input clamp current, l|K (V| < or V| > V<;c> ±20 mA 

Output clamp current, Iok (Vo < or Vo > Vcc) ±50 mA 

Continuous output current, lo (Vo = to Vccl ±50 mA 

Continuous current through Vcc ° r G ND P ir| s ±200 mA 

Storage temperature range -65°C to 1 50 °C 

* Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings 
only and functional operation of the device at these or any other conditions beyond those indicated under "recommended operating 
conditions" is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and c - 



I output current ratings are ooservea. 






54AC 11646 


74AC11646 


UNIT 


MIN NOM MAX 


MIN NOM MAX 


Vcc Supply voltage (see Note 2) 


3 5 6.5 


3 5 5.5 


V 


V|h High-level input voltage 


V C C = 3 V 


2.1 


2.1 


V 


VCC = 4.5 V 


3.15 


3.15 


Vcc = 5-5 V 


3.85 


3.85 


V|(_ Low-level input voltage 


V C C = 3 V 


0.9 


0.9 


V 


V CC = 4.5 V 


1.35 


1.35 


V C C = 5.5 V 


1.65 


1.65 


lOH High-level output current 


Vcc - 3 V 


-4 


-4 


mA 


V CC = 4.5 V 


-24 


-24 


V C c » 5.5 V 


-24 


-24 


'OL Low-level output current 


V CC = 3 V 


12 


12 


mA 


V CC - 4.5 V 


24 


24 


V C c » 5 5 V 


24 


24 


V| Input voltage 


V CC 


o v cc 


V 


Vo Input voltage 


V C c 


o v cc 


V 


At/Av Input transition rise or fall rate 


Control 


5 


5 


ns/V 


Data 


10 


10 


Ta Operating free-air temperature 


-55 125 


-40 85 


°c 



> 

a 
< 

0) 
3 
O 
CD 
CL 

O 

o 

CO 

o 

o 
c 



30 



NOTE 2: No electrical or switching characteristics are specified at Vcc < 3 V. Operation between 2 V and 3 V is not recommended, 
but within that range a device output will maintain a previously established logic state. 
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electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 



PARAMETER 


TEST CONDITIONS 


V C c 


T A - 25 °C 


54AC1 1646 


74AC11646 


UNIT 


MIN TYP MAX 


MIN MAX 


MIN MAX 


VOH 


l H = -SOfA 


3 V 


2.9 


2.9 


2.9 


V 


4.5 V 


4.4 


4.4 


4.4 


5.5 V 


5.4 


5.4 


5.4 


'OH = -4 mA 


3 V 


2.58 


2.4 


2.48 


lOH = - 24 mA 


4.5 V 


3.94 


3.7 


3.8 


5.5 V 


4.94 


4.7 


4.8 


IqH = - 50 mA' 


5.5 V 




3.85 




lOH = ~ 75 mA* 


5.5 V 






3.85 


vol 


l L = 50 iiA 


3 V 


0.1 


0.1 


0.1 


V 


4.5 V 


0.1 


0.1 


0.1 


5.5 V 


0.1 


0.1 


0.1 


Iql = 12 mA 


3 V 


0.36 


0.5 


0.44 


'OL = 24 mA 


4.5 V 


0.36 


0.5 


0.44 


5.5 V 


0.36 


0.5 


0.44 


'OL = 50 mA T 


5.5 V 




1.65 




l L = 75 mA» 


5.5 V 






1.65 


ioz 


V - V CC or GND 


5.5 V 


±0.5 


±10 


±5 


V* 


h 


v l = V CC ° r GND 


5.5 V 


±0.1 


±1 


± 1 


*A 


>cc 


V| - Vcc °r GND. lo = 


5.5 V 


8 


160 


80 


pA 


C\ 


V, = V CC or GND 


5 V 


4 






pF 


Co 


v O = V CC or GNO 


5 V 


10 






PF 



T Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 

timing requirements (see Figure 1 ) 







V CC RANGE 


T A - 25 °C 


54AC11646 


74AC11646 


UNIT 






MIN MAX 


MIN MAX 


MIN MAX 


f clock 


Clock frequency 


3.3 ±0.3 V 








MHz 


5 +0.5 V 








t«v 


Pulse duration, CAB or CBA high or low 


3.3 ±0.3 V 








ns 


5 ±0.5 V 








'su 


Setup time. A before CABT or B before CBAT 


3.3 ±0.3 V 










5 ±0.5 V 








ns 


th 


Hold time, A after CABT or B after CBAT 


3.3 ±0.3 V 








ns 


5 ±0.5 V 









UJ 

> 

111 

cc 

Q_ 



O 
D 
O 

o 

cc 

CL 



Texas 



ENTS 
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switching characteristics (see Figure 1) 



PARAMETER 


FROM 
(INPUT) 


TO 
i n i itpi it) 


V CC 

RANGE 


A 




7AAP1 1 fi4.fi 


UNIT 


MIN TVP MAX 
1*111* l ■ r Vfl*\^ 


MIN MAX 


MIN MAX 


Onax 






■3 7 4. n 1 W 








MHz 










'PLH 


A or B 


B or A 


3 3 ± 3 V 








ns 


5 ±0.5 V 


4.8 






'PHL 


J.J tU.J V 








5 ±0.5 V 


6 






«PZH 


5 


A or B 


J.J ± U. J V 








ns 




6 

J 






'PZL 


■7-7 j- n "i V 
J.J ±U.J V 










8 5 






'PHZ 


5 


A or B 


J.J ±U.J V 








ns 






L5_ 






tpLZ 


J.J ±U.J V 
















'PLH 


CBA or CAB 


A or B 


J.J ± O.J V 









ns 


5 ±0.5 V 


7 






•PHL 


3.3 ±0.3 V 








5 ±0.5 V 


8.8 






tpLH 


SBA or SAB' 
IA or B high] 


A or B 


3.3 ±0.3 V 








ns 


5 ±0.5 V 


5.6 






tpHL 


3.3 ±0.3 V 








5 ±0.5 V 


6.9 






'PLH 


CDA M CART 

(A or B low) 


A or B 


3.3 ±0.3 V 












5 6 






'PHL 


3.3 ±0.3 V 








5 ±0.5 V 


6.9 








tpZH 


DIR 


A or B 


3.3 ±0.3 V 








ns 


5 ±0.5 V 


6.4 






<PZL 


3.3 ±0.3 V 








5 ±0.5 V 


^ 






'PHZ 


DIR 


A or B 


3.3 ±0.3 V 




, 





ns 


5 ±0.5 V 


2.7 






tpLZ 


3.3 ±0.3 V 









5 ±0.5 V 


3.2 







T These parameters are measured with the internal output state of the storage register opposite to that of the bus input. 

operating characteristics, Vcc - 5 V, Ta = 25 °C 



PARAMETER 


TEST CONDITIONS 


TYP 


UNIT 


Cpd Power dissipation capacitance per transceiver 


Outputs enabled 


C L = 50 pF. f = 1 MHz 


-3- 


pF 


Outputs disabled 
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PARAMETER MEASUREMENT INFORMATION 



FROM OUTPUT_ 
UNDER TEST 



X 



C L - 50 pF . 
{See Note A)-^ 



10 2 x V CC 
SI J» 
— W\, < O OPEN 
500 n 
OGND 
1 



TEST 


SI 


'PLH"PHL 
•PLZ"PZL 
<PHZ"PZH 


OPEN 

2 x V CC 
GND 



TIMING INPUT 
ISee Note Bl 



t su -»| 



jF~\ 



LOAD CIRCUIT 



v cc 

— 



INPUT 
ISee Note Bl 



-/so% V C C \ E 

-A I 



■Vcc 



50% V CC 



H H-'PHL 



INPUT 50*,j /~ ~ 



-vcc 



■{ v 0H 



50% V C C 



j{ 50% V CC ^^ 



vol W 



SETUP AND HOLD TIMES 



PROPAGATION DELAY TIMES 



OUTPUT CONTROL 
[Low-level enabling) 

OUTPUT 
WAVEFORM 1 ' 
SI at 2 X V CC 
ISee Note CI 

OUTPUT 
WAVEFORM 2 
SI at GND 
ISee Note CI 



50% V CC 



r 

M — 'pzl — H 

I \50%Vcc 

H <PZH— ft| 

Jf 50% V CC 



-v CC 



50% V C C 



K— 'plz— h 



J-20' 



vcc 



-20%V_cc_ Vol 



V H 

-80%V CC 



H— 'phz— W 
ENABLE and disable times 



^80' 



A. C|_ includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Z = 50 n, t r = 3 ns, tf = 3 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

FIGURE 1. LOAD CIRCUIT AND VOLTAGE WAVEFORMS 



LLJ 

> 
LU 
DC 
0_ 

I- 

o 

Q 
O 
DC 
Cl 



Texas ^ 
Instruments 



2-257 



> 

I 



o 
o 

CO 

9. 

o 



2-258 



54ACT11646, 74ACT11646 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3 STATE OUTPUTS 

D2957. JULY 1987 



54ACT11646 . . . JD PACKAGE 
74ACT1 1646 ... DW OR NT PACKAGE 
ITOP VIEW) 







U 28 


HCAB 




2 


27 


H SAB 


A2C 


3 


26 


DB1 


A3C 


4 


25 


]B2 


A4C 


5 


24 


3B3 


gndC 


6 


23 


3B4 


gndC 




22 


Dv cc 


gndC 


8 


21 


Dvcc 


gndC 


9 


20 


]B5 


A5C 


10 


19 


HB6 


A6fJ 


1 1 


18 


1B7 


A7C 


12 


17 


JB8 


A8fJ 


13 


16 


]CBA 


DIR£ 


14 


15 


]SBA 



B4ACT11646 . . . FK PACKAGE 
(TOP VIEW) 

O U 

N O ^ U Uui (D 
00 CD CD > > CD CD 



Independent Registers for A and B Buses 

• Multiplexed Real-Time and Stored Data 

• New Flow-Through Architecture to Optimize 
PCB Layout 

Center-Pin Vcc ana< GND Configurations to 
Minimize High-Speed Switching Noise 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) 1-/im Process 

• 500-mA Typical Latch-Up Immunity at 
125°C 

• Package Options Include Plastic "Small 
Outline" Packages. Ceramic Chip Carriers, 
and Standard Plastic and Ceramic DIPs 

description 

These devices consist of bus transceiver circuits, 
3-state outputs, D-type flip-flops, and control 
circuitry arranged for multiplexed transmission 
of data directly from the data bus or from the 
internal storage registers. Data on the A or B bus 
will be clocked into the registers on the low-to- 
high transition of the appropriate clock pin (CAB 
or CBA). The following examples demonstrate 
the four fundamental bus-management functions 
that can be performed with the octal bus 
transceivers and registers. 

Enable (G) and direction (DIR) pins are provided 
to control the transceiver functions. In the 
transceiver mode, data present at the high- 
impedance port may be stored in either register 
or in both. The select controls (SAB and SBA) 
can multiplex stored and real-time (transparent 
mode) data. The circuitry used for select control 
will eliminate the typical decoding glitch which 
occurs in a multiplexer during the transition 
between stored and real-time data. The direction 
control determines which bus will receive data 
when enable G is active (low). In the isolation 
mode (control G high), A data may be stored in 
one register and/or B data may be stored in the 
other register. 

When an output function is disabled, the input function is still enabled and may be used to store and transmit 
data. Only one of the two buses, A or B, may be driven at a time. 



4 3 2 1 28 27 26 

B1 ] 5 
SAB ] 6 
CAB ] 7 
G ]8 

A1 ]9 

A2 ] 10 20[ 
A3 ] " '9[ 
12 13 14 15 16 17 18 
r-lr-ir-ir-) nnn 



25 [ B7 
24 [ B8 
23 [ CBA 
22 [ 

21 LJDIR 
A8 
A7 



D O O O T> CD 

< z z z z < < 
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The 54ACT1 1646 is characterized for operation over the full military temperature range of 
125°C. The 74ACT11646 is characterized for operation from -40°C to 85°C. 
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< 

1 



O 



I | ' I 
III 
I ■ I I 
"' ' 



I 



TT 



(21) (3) (1) I23) 12) (22) 
G DIR CAB CBA SAB SBA 
L L X X X L 

REAL-TIME TRANSFER 
BUS B TO BUS A 




(21) (3) II) (231 121 1221 

G DIR CAB CBA SAB SBA 

X X t X X X 

X X X t X X 

H X t t X X 

STORAGE FROM 
A. B. OR A AND B 




(21) (31 (II (23) 
G DIR CAB 
L H X 

REAL TIME TRANSFER 
BUS A TO BUS B 




(21) (3) 111 123) (21 (22) 
G DIR CAB CBA SAB SBA 
L L X HorL X H 
L H HorL X H X 
TRANSFER 
STORED DATA 
TO A OR B 
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FUNCTION TABLE 



INPUTS 


DATA I/O 


OPERATION OR FUNCTION 


G DIR CAB CBA SAB SBA 


A1 THRU A8 


B1 THRU B8 




Unspecified 1 


Unspecified' 
Input 


Store A, B unspecified * 
Store B, A unspecified 1 


H X T T X X 
H X HorLHorL X X 


Input 


Input 


Store A and B Data 
Isolation, hold storage 


L L X X X L 
L L XHorLX H 


Output 


Input 


Real-Time B Data to A Bus 
Stored B Data to A Bus 


L H X X L X 
L H H or L X H X 


Input 


Output 


Real-Time A Data to B Bus 
Stored A Data to B Bus 



f The data output functions may be enabled or disabled by various signals at the S and DIR inputs. Data input functions are 
always enabled, i.e., data at the bus pins will be stored on every low-to-high transition on the clock inputs. 



functional block diagram (positive logic) logic symbol* 




0_ 

O 

Q 
O 
or 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)''' 

Supply voltage, VcC -0.5 V to 7 V 

Input voltage, V| (see Note 1) -0.5 V to Vcc + 0.5 V 

Output voltage, Vo (see Note 1) -0.5 V to Vcc + - 5 v 

Input clamp current, l|K IV| < or V| > Vcc) ±20 mA 

Output clamp current, IrjK l v < or Vo > Vcc) ±5 ° mA 

Continuous output current. If) (Vo = to Vqc) ±50 mA 

Continuous current through Vcc or GND pins ±200 mA 

Storage temperature range -65°C to 1 50 °C 

* Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings 
only and functional operation of the device at these or any other conditions beyond those indicated under "recommended operating 
conditions" is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 
NOTE 1 i The input and output voltage rati™ 



f De exceeded it tne input ana output current ratings are oDserved. 

recommended operating conditions 







S4ACT11646 


74ACT11646 


UNIT 






MIN 


MAX 


MIN 


MAX 


vcc 


Supply voltage 


4.5 


5.5 


4.5 


5.5 


V 


V|H 


High-level input voltage 


2 


2 


V 


VlL 


Low-level input voltage 


0.8 


0.8 


V 


lOH 


High-level output current 


-24 


-24 


mA 


lOL 


Low-level output current 


24 


24 


mA 


V| 


Input voltage 





vcc 





vcc 


V 


vo 


Output voltage 





vcc 





vcc 


V 


At/av 


Input transition rise or fall rate 





10 





10 


ns/V 




Operating free-air temperature 


-55 


125 


-40 


85 


°c 
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electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 



PARAMETER 


TEST CONDITIONS 


vec 


T A - 25 °C 


54ACT11646 


74ACT11646 


UNIT 


MIN TYP MAX 


MIN MAX 


■■III ft* A V 

MIN MAX 


VOH 


'OH - 50 |iA 


4 5V 


4 4 


4 4 


4.4 


V 


5 5V 


5 4 


5 4 


5.4 


l H = -24 mA 




3 94 


3.7 


3.8 






4 7 


4 8 


'OH = -50 mA 1 


5.5 V 




3.85 




IqH » — '76 mA 1 


5.5 V 






3.85 


vol 


'OL = 50 ^A 


4.5 V 


0.1 


0.1 


0.1 


V 








0.1 


lOL = 24 mA 








0.44 


5.5 V 


0.36 


0.5 


0.44 


'OL = 50 mA f 


5.5 V 




1.65 




l L = 75 mAf 


5.5 V 






1.65 


ioz 


Vo = V CC or GND 


5.5 V 


±0.5 


±10 


±5 


«A 


h 


V| = V CC or GND 


5.5 V 


±0.1 


±1 


±1 


„A 


ice 


v l " V CC or GND, l - 


5.5 V 


8 


160 


80 


„A 




One input at 3.4 V, 

Other inputs at GND or Vcc 


5.5 V 


0.9 


1 


1 


mA 


Ci 


v l - V CC or GND 


5 V 


4 






pF 


Co 


V = V CC or GND 


5 V 


10 


' 




pF 



T Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 

* This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than V or Vcc 



timing requirements. Vcc - 5 ± 0.5 V (see Figure 1) 





T A - 25 °C 


54ACT11646 


74ACT11646 


UNIT 


MIN MAX 


MIN MAX 


MIN MAX 


T clock Clock frequency 








MHz 


t w Pulse duration, CAB or CBA high or low 








ns 


t su Setup time, A before CLKT or B before CBAT 








ns 


t h Hold time. A after CABT or B after CBAT 








ns 



UJ 

> 

HI 

cc 

Q. 

H 
O 
D 
Q 
O 
CC 
CL 
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54ACT1 1646, 74ACT11646 

OCTAL BUS TRANSCEIVERS AND REGISTERS WITH 3 STATE OUTPUTS 



switching characteristics (see Figure 1) 



PARAMETER 


FROM 
(INPUT) 


TO 
IOUTPUT) 


vcc 

RANGE 


T A - 25 °C 


54ACT11646 


74ACT1 1646 


UNIT 


MIN TYP MAX 


MIN MAX 


MIN MAX 


f max 






5.0 ±0.5 V 








MHz 


tPLH 


A or B 


B or A 


5.0 ±0.5 V 


5.1 






ns 


tPHL 


7.2 






tPZH 


5 


A or B 


5.0 ±0.5 V 


6.2 






ns 


<PZL 


7.2 






'PHZ 


5 


A or B 


5.0 ±0.5 V 


6.5 






ns 


'PLZ 


7.2 






'PLH 


CBA or CAB 


A or B 


5.0 ±0.5 V 


6.4 






ns 


tpHL 


9 






'PZH 


□ IR 


A or B 


5.0 ±0.5 V 


7 






ns 


'PZL 


8 






tPHZ 


DIR 


A or B 


5.0 ±0.5 V 


6 6 






ns 


<PLZ 


7.3 






'PLH 


SBA OR SAB 
IA or B high] 


A or B 


5.0 ±0.5 V 


6.1 






ns 


'PHL 


8.3 






tPLH 


SBA or SAB 












ns 


»PHL 


(A or B low) 


A or B 


5.0 ±0.5 V 


8.3 







operating characteristics, Vcc = 5 V, Ta ■ 25 °C 



TEST CONDITIONS 



Cpd Power dissipation capacitance per transceiver 



Outputs enabled 



Ci = 50 pF, f = 1 MHz 

I 12 



o 

O 




a 

< 
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54ACT1 1646, 74ACT11646 
OCTAL BUS TRANSCEIVERS AND REGISTERS WITH 3 STATE OUTPUTS 



PARAMETER MEASUREMENT INFORMATION 



FROM OUTPUT 
UNDER TEST 



02 x v cc 

--Wv— O OPEN 



TEST 


SI 


tPLH"PHL 
l PLZ'«PZL 
'PHZ'tpZH 


OPEN 

2 x V CC 
GND 



TIMING INPUT 
(See Note Bl 



DATA INPUT 1.5 v 




3 V 

1.5 V 

— 



1« 



<PLH-(» ») 

OUTPUT 50% V C c j f 50% VpC^ 



H M-'PHL 

4 V OH 



vol 



SETUP AND HOLD TIMES 



PROPAGATION DELAY TIMES 



OUTPUT CONTROL 
{Low-level enabling) 


>t1.5 V 






OUTPUT 


r 

M— tpZL H 




»— 'plz-h 


WAVEFORM 1 
S1 «t 2 X V CC 
ISee Note CI 

OUTPUT 


1 — X 


50% V C C 


! / — 

^20% V CC 


1 

K — 'pzh— *\ 
1 






WAVEFORM 2 
SI at GND 


f 


50% V C c 


+ 80% V C C 


{See Note CI 


ENABLE 1 


VNO DISABLE 1 


K-'phz— W 

IMES 



• 3 V 


- v cc 



NOTES: A. Cl includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics: PRR < 10MHz,Z «= 50 0, t r = 3 ns, tf = 3 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

FIGURE 1. LOAD CIRCUIT AND VOLTAGE WAVEFORMS 



o 
c 



"O 

< 



LU 

> 
LU 
DC 
CL 

I- 

O 

Q 
O 
cc 

Cl 



Texas ^t* 
Instruments 



2-265 



o 

CD 
Q. 

o 



o 

o 
E. 



2-266 




Numerical Index 
Glossary 

Explanation of Function Tables 

D Flip-Flop and Latch Signal Conventions 

Thermal Information 

Parameter Measurement Information 

Functional Index 

Device Pin-Outs 




Mechanical Data 




Ordering Instructions 
Package Data 



MECHANICAL DATA 



ORDERING INSTRUCTIONS 

Electrical characteristics presented in this data book, unless otherwise noted, apply for circuit typels) listed 
in the page heading regardless of package. The availability of a circuit function in a particular package is denoted 
by an alphabetical reference above the pin-connection diagram(s). These alphabetical references refer to 
mechanical outline drawings shown in this section. 

Factory orders for circuits described in this catalog should include a four-part type number as explained in the 
following example. 

EXAMPLE 



1 . Prefix 

Blank = Standard product 

SNJ = JEDEC Publication 101, Class 
JANB = MIL-M-38510 Qualified 

2. Unique Circuit Description 

Must contain 9 or 10 characters 
(From individual data sheet) 




3. Package - 



Must contain one or two letters 
J, JD, JT, N, NT 

D, DW ("Small Outline" Packages) 
FK (Leadless Ceramic Chip Carrier) 



4. Tape and Reel Packaging - 



Must be designated by the letter R and valid for 

surface mount packages only. 

All orders for tape and reel must be for whole 

reels. 



MECHANICAL DATA 



D0 14 and D0 16 plastic 

Each of these "small outline" packages consists of a circuit mounted on a lead frame and encapsulated 
within a plastic compound. The compound will withstand soldering temperature with no deformation, and 
circuit performance characteristics will remain stable when operated in high-humidity conditions. Leads 



require no additional cleaning or | 



I when used in soldered assembly. 



I 

D 

03 








p bi y y u u u 



2£ 



NOM 
PLACES 



J 



0.203 (0.008I 
0.102 (0.004) 

0,79 10.031) 



- PIN SPACING 

1,27 10.050) 
(See Note A) 




^^^PINS 
DIM 


8 


14 


16 


A MIN 


4.80 


8.55 


9.80 


(0.1891 


10.337] 


(0.386) 


A MAX 


5.00 


8.74 


10.00 


10.1971 


10.344] 


10.394] 



ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 



NOTES: A. Leads are within 0,25 (0.010) radius of true position at maximum material 

B. Body dimensions do not include mold flash or protrusion. 

C. Mold flash or protrusion shall not exceed 0,15 10.006). 

D. Lead tips to be planar within ±0.051 10.002) exclusive of 



3-4 



MECHANICAL DATA 



DW020, DW024, and DW028 plastic "small outline" packages 

Each of these "small outline" packages consists of a circuit mounted on a lead frame and encapsulated 
within a plastic compound. The compound will withstand soldering temperatures with no deformation, 
and circuit performance characteristics will remain stable when operated in high-humidity conditions. Leads 
require no additional cleaning or processing when used in soldered assembly. 



DW020 
DW024 
DW02S 

{20-pin package used for illustration) 



10.15 (0.4001 

7.55 (0.297) 




ffffUMMlI 



r7°N 
4 PL 



0,5 (0.02) X 45"- 



0(0.012) _J 



0,30 il 
0,10(0-0041 



0.490 (0.0191 
" 0,350 (0.0141 



27 10 0B0I TP I See Hole HI 



DIM^^^^ 


•" 16 


20 


24 


28' 


A MIN 


10,16 


12,70 


15,29 


17,68 


(0.400I 


(0.500) 


(0.602) 


10.6961 


A MAX 


10,36 


12.90 


15,49 


17,88 


(0.408) 


(0.508) 


(0.6101 


(0.707) 



ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 




t The 28-pin package drawing is presently classified as Advance Information. 

NOTES: A. Leads are within 0,25 (0.010) radius of true position at maximum material dimension 

B. Body dimensions do not include mold flash or protrusion. 

C. Mold flash or protrusion shall not exceed 0,15 (0.006). 

D. Lead tips to be planar within ±0,051 (0.002) exclusive of solder. 
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MECHANICAL DATA 



N0 14 plastic dual-in-line package 

This dual-in-line package consists of a circuit mounted on a lead frame and encapsulated within an electrically 
nonconductive plastic compound. The compound will withstand soldering temperature with no deformation, 
and circuit performance characteristics will remain stable when operated in high-humidity conditions. The 
package is intended for insertion in mounting-hole rows on 7,62 (0.300) centers. Once the leads are 
compressed and inserted, sufficient tension is provided to secure the package in the board during soldering. 
Leads require no additional cleaning or processing when used in soldered assembly. 




7.62 t 0.25 
(0.300 ±0.010) 

6.35 ± 0.25 
(0.250 £ 0.010) 

080 1 NOM 



2.4 (0.093) B NOM - 
2,8 (0.110) NOM - 



19.8 10.780) 



18.0 (0.710) 

©©©©©©© 
ri n r\ r> n n n 



w u u v v u w 
©@©©©©0 



0.25 (0.010) 
NOM 

SEATING PLANE 



Y~ 0.51 (0.020) 
5.08 (0.200) MAX MII V 



1,78 (0.0701 MAX 14 PLACES 



IL- 0.36 [0.0141 



0.25 [0 0101 
14 PLACES 




0.34 (0.033) M IN 
14 PLACES 



3.17 (0.125) MIN 

2.03 1 0.51 
(0.080 i 0.020) 
4 PLACES 



0.381 (0.015) 
14 PLACES 
(See Notes B and C> 



PIN SPACING 2.54 (0.100) T. P. 



Falls Within JEDEC TO-116 and EIA MO-001AA Dimensions 
ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 




A. Each pin centerline 

B. This dimension doe 

C. When solder 



dipped eads 



, located within 0.25 (0.010) of its true longitudinal position 
not apply for solder-dipped leads. 

are specified, dipped area of the lead extends from the lead tip to at least 0.51 0.020) 
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MECHANICAL DATA 



N0 16 plastic dual-in-line package 

This dual-in-line package consists of a circuit mounted on a lead frame and encapsulated within an electrically 
nonconductive plastic compound. The compound will withstand soldering temperature with no deformation, 
and circuit performance characteristics will remain stable when operated in high-humidity conditions. The 
package is intended for insertion in mounting-hole rows on 7,62 I0.300I centers. Once the leads are 
compressed and inserted, sufficient tension is provided to secure the package in the board during soldering. 
Leads require no additional cleaning or processing when used in soldered assembly. 



N016 



■ 19.8 (0.780) MAX - 



2,0 (0.080) NOM 




2,4 10.093) R NOM - 
2,8 (0 110) NOM— 



©©©©©©©© 

— *j — 1.78 (0.070) MAX 16 PLACES 



,25 (0.010) NOM 



T0.51 (0.020) 
MIN 

5,08 (0.200) MAX ^ 
LANE ^- 



,36 (0.014) 
,25 (0.0101 
16 PLACES 
(See Notes S and C) 



Parts may be supplied in accordance 
with the alternate side view at the 
option of Tl plants located in Europe. 
In this case, the overall length o) the 
package is 22.1 (0.870) max. 



3.17 (0.125) MIN 

(0.065) 
0.015)~* 
4 PLACES 



mm 



0.84 (0.033) MIN 
12 PLACES 



J L- 0-533 (0 0211 
"•ir - 0,381 (0.015) 
16 PLACES 
ISee Notes B and C) 



PIN SPACING 2,54 (0.100) T. P. 
(See Note A) 

ALTERNATE SIDE VIEW 
— *j j*- 1,78 (0.070) MAX 16 PLACES 



f 0,51 (0.020) 
5.08 (0.200) MAX "i" 



3.17 (0.125) MIN 
2,41 (0.095) . 




1.02(0.0401^ 
4 PLACES 



(See Note A) 



k0.84 (0,033) MIN 
16 PLACES 



—HI* - 0-533 (0.021) 
0,381 (0,015) 
16 PLACES 
(See Noles B and C) 
(0 100) T P. 



ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 




(0 
+-> 
flj 

Q 

"5 

u 

'E 



NOTES: A. Each pin centerline is located within 0.25 10.010) of its true longitudinal position. 

B. This dimension does not apply for solder-dipped leads. 

C. When solder-dipped leads are specified, dipped area of the lead extends from the lead tip to at least 0.51 (0.020) above seating 
plane. 



5 
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MECHANICAL 



N020 plastic dual-in-line package 

This dual-in-line package consists of a circuit mounted on a lead frame and encapsulated within an electrically 
nonconductive plastic compound. The compound will withstand soldering temperature with no deformation, 
and circuit performance characteristics will remain stable when operated in high-humidity conditions. The 
package is intended for insertion in mounting-hole rows on 7,62 (0.300) centers. Once the leads are 
compressed and inserted, sufficient tension is provided to secure the package in the board during soldering. 
Leads require no additional cleaning or processing when used in soldered assembly. 



©©©©©©©©©© 



2.4 (0 093) R NOM- 
2,8(0.110) NOM- 



-3. 





7,62 * 0.2S 
(0 300 ± 0.01 D) 

7,11 {0.280) 




6,61 (0.260) 


-i h- 


2,0 (0.080) NOM 



000000000© 




VIEW A 

Parti may be supplied in accordance 
with the alternate side view at the 
option of Tl. European-manufactured 
parts may have pin 1 as shown in 
view A. Alternate-side- view parts 



3 : >1 HI 155! 
3.17(0.126) 

1.27 10.050) 
0.38(0.015) 



-H|h- 01 

PACING 2.54 (0.100) T.P. 



20 PLACES 
0.53310021) 



0.381 (0.015) 
20 PLACES 
« Notn B and C) 



may have a maxim 
of 26,7 (1.050). 

ALL LINEAR DIMENSIONS 



4 PLACES 

PARENTHETICALLY IN INCHES 




ST 



NOTES: A. Each pin centerline is located within 0,25 (0.010) of its true I 

B. This dimension does not apply for solder-dipped leads. 

C. When solder-dipped leads are specified, dipped area of the lead extends from the lead tip to at least 0,51 (0.020) above seating 
plane. 
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MECHANICAL DATA 



NT024 and NT028t plastic dual-in-line packages 

Each of these packages consists of a circuit mounted on a lead frame and encapsulated within an electrically 
nonconductive plastic compound. The compound will withstand soldering temperature with no deformation, 
and circuit performance characteristics will remain stable when operated in high-humidity conditions. The 
package is intended for insertion in mounting-hole rows on 7,62 {0.3001 centers. Once the leads are 
compressed and inserted, sufficient tension is provided to secure the package in the board during soldering. 
Leads require no additional cleaning or processing when used in soldered assembly. 

NOTE: For all except 24-pin and 28-pin packages, the letter N is used by itself since the 24-pin and 28-pin packages may be available 
in more than one row-spacing. For the 24-pin and 28-pin packages, the 7,62 (0.3001 version is designated NT; the 1 5,24 (0.6001 
version is designated NW. If no second letter or row-spacing is specified, the package is assumed to have 1 5,24 (0.600) row-spacing. 



NT024 
NT028t 

(24-pin package used for Illustration! 



2.8 (0.1 10) NOM - 



AAAAAAAAAAAA 



O©©©©®0®®©©© 




-J U-1.14 (0.0451 M1N 

'I ' 1/1 PI AfEC 



DIM 

DESIGNATION 


A 


B 


C 


D 


E 


F 


G 


MIN MAX 


MAX 


R NOM 


MIN 


MIN MAX 


MIN MAX 


NT024 


28,6 31,8 
(1.1251 (1.2501 


7.62 ± 0.25 
(0.300 ± 0.0101 


7,1 
(0.280) 


2.4 
(0.0931 


0.38 
(0.0151 


0,71 2,16 
(0.028) (0.085) 


1,14 1.78 
(0.045) (0.0701 


NT028' 


34.0 37,1 
(1.338) (1.4621 


7,88 ± 0,25 
(0.310 ± 0.0101 


6,86 
(0.2701 


1,02 
(0.0401 


0,51 
(0.0201 


0.51 2,03 
(0.0201 (0.080) 


1,02 1.78 
(0.040) 10.0701 



ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 



T The 28-ptn package drawing is presently classified as Advance Information. 

NOTES: A. Each pin centerline is located within 0.25 mm (0.010 inch) of its true longitudinal position. 

B. This dimension does not apply for solder-dipped leads. 

C. When solder-dipped leads are specified, dipped area of the lead extends from the lead tip to at least 0,51 < 
plane. 



1.020) above seating 



Texas 



MECHANICAL DATA 



FK020 and FK028 ceramic chip carrier packages 

Each of these hermetically sealed chip carrier packages has a three-layer ceramic base with a metal lid 
and braze seal. The packages are intended for surface mounting on solder lands on 1,27 (0.050-inch) 
centers. Terminals require no additional cleaning or processing when used in soldered assembly. 

FK package terminal assignments conform to JEDEC Standards 1 and 2. 




2 

CO 

o 

3- 

0) 
3 

o" 
SL 

D 

fl> 



FK020 
FK028 

(28-terminal package shown) 




CERAMIC CHIP CARRIERS 



JEOEC 
OUTLINE 
DESIGNATION" 


NO OF 
TERMINALS 


A 

MIN MAX 


B 

MIN MAX 


MS004CB 


20 


8.69 9.09 
(0.342I (0 358) 


7.80 9.09 
10.3071 (0 3581 


MS004CC 


28 


11.23 11.63 
104421 (04681 


10.31 11.63 
10.4061 (04581 



•All dimensions and notes for the specified JEDEC outline apply. 



1.14 (0.045) 



: 0.89 (0.0351 

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 



2 <° 
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MECHANICAL DATA 



J0 14 ceramic dual-in-line package 

This hermetically sealed dual-in-line package consists of a ceramic base, ceramic cap, and a lead frame. 
Hermetic sealing is accomplished with glass. The package is intended for insertion in mounting-hole rows 
on 7,62 (0.300) centers. Once the leads are compressed and inserted, sufficient tension is provided to 
secure the package in the board during soldering. Tin-plated ("bright-dipped") leads require no additional 
cleaning or processing when used in soldered assembly. 



-H U 1.27 

I I In ne 




0.63 (0.025] R NOM 



7,67 [0.310I 
7,37 (0.290) 



i 



7,11 (0.280) 
6,22 (0.245) 



vwww 

©©©©©©© 



0.51 (0.020) MIM 



■ SEATING PLANE 



I 

5,06 (0.200) 
MAX 
1 



14 PLACES 

0.36 [0 014> 
0.20 10.008) 
14 PLACES 



3,30 (0.130) 
MIN 



« 1.78 (0.070) MAX 14 PLACES 




0.69 (0.027) MIN 
14 PLACES 



2.54 (0.100) ~| 
1.78 (0.0701 PIN SPACING 254 (0.100) T.P. 
4 PLACES IS ** Note At 



Falls Within JEDEC TO-1 16 and EIA MO-001 AA Dimensions 
ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 




NOTE A: Each pin centerline is located within 



longitudinal position. 
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MECHANICAL DATA 



J016 ceramic dual-in-line package 

This hermetically sealed dual-in-line package consists of a ceramic base, ceramic cap, and a lead frame. 
Hermetic sealing is accomplished with glass. The package is intended for insertion in mounting-hole rows 
on 7,62 (0.300) centers. Once the leads are compressed and inserted, sufficient tension is provided to 
secure the package in the board during soldering. Tin-plated ("bright-dipped") leads require no additional 
cleaning or processing when used in soldered assembly. 



-*| |« 1,27(0. 



7.87 10.310) 
7,37 (0.290) 




SEATING PLANE - 



0.3C 



0.20 (0.008) 
16 PLACES 



0.63 (0.025) R NOM 



19,18(0.755) 
@@©@ ® ® ©0 

0@®® ®® 0® 

1,78 (0.070) MAX 16 PLACES 




0,305 10.012) MiN 
4 PLACES 



PIN SPACING 2.54 (0.100) T.P. 
(See Nate A) 



(0.015) 



♦ For memories of 64 bits and up, a few MSI/LSI products in Series 54/74 and Series 54S/74S that are 
derived from memory circuit bars, and complex HCMOS parts, this maximum is 7,62 (0.300). All other 
dimensions apply without modification. 

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 




NOTE A: Each pin centerline is located within 0,25 (0.010) of its true longitudinal position. 
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MECHANICAL DATA 



J020 ceramic dual-in-line package 

This hermetically sealed dual-in-line package consists of a ceramic base, ceramic cap, and a lead frame. 
Hermetic sealing is accomplished with glass. The package is intended for insertion in mounting-hole rows 
on 7,62 10.300) centers. Once the leads are compressed and inserted, sufficient tension is provided to 
secure the package in the board during soldering. Tin-plated ("bright-dipped") leads require no additional 
cleaning or processing when used in soldered assembly. 



J020 



r 





7,87 (0.310) 




7,37 (0.290) 
7,62 (0.300] 


-1 


- 


6,22 (0,245) 
— 1,27 (0.050) 

























@® ©©©©©©©© 

jf 1 -. /V A A A A A A fA r 1 ] 



1 



0,51 (0.020) 
M IN 



©@®©©®©©®® 

■ 1,78 (0.070) MAX 20 PLACES 



JL 



5,08 10.200) 
MAX 



PLANE 3,30 ,0.130) f 
MIN ' 

T 



.36 {0.014) 
0.20 10.0081 
20 PLACES 



0.305 (0.0121 MIN*] |»- 
4 PLACES 




PIN SPACING 2.54 (0.100) T. P. 
(See Note A) 

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS ANO PARENTHETICALLY IN INCHES 




CO 
*-• 
CO 

Q 

"55 
o 

'E 

CO 

o 

1 



NOTE A: Each pin cenlerline is located within 0,25 (0.010) of its true longitudinal position. 
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MECHANICAL DATA 



JD ceramic side-braze dual-in-line packages 

This is a hermetically sealed ceramic package with a metal cap and side-brazed tin-plated leads. 
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ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 



NOTE A: Each pin centerline is located within 0,25 (0.010) of its true longitudinal position. 
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MECHANICAL DATA 



JT024 ceramic dual-in-line package 

This hermetically sealed dual-in-line package consists of a ceramic base, ceramic cap, and a lead frame. 
Hermetic sealing is accomplished with glass. The package is intended for insertion in mounting-hole rows 
on 7,62 (0.300) centers. Once the pins are compressed and inserted, sufficient tension is provided to 
secure the package in the board during soldering. Tin-plated ("bright-diped") pins require no additional 
cleaning or processing when used in soldered assembly. 
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ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 




NOTE A: Each pin centerline is located within 0,25 10.010) of its true longitudinal position. 
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TI Sales Offices 

BELGIQUE/BELGIE 

SA. Texas Instruments Belgium N.V. 

1 1, Avenue Jules Bordetlaan 11, 
1140 Bruxelles/Brussel 
Tel.: (02) 2 42 30 80 
Telex: 61 161 TEXBEL 

DANMARK 

Texas Instruments A/S 

Marielundvej 46E 
2730 Herfev 
Tel.: 0291 7400 
Telex: 35123TEXIN 

DEUTSCHLAND 
Texas Instruments 
Deutschland GmbH. 

Haggerrystr. 1 
8050 Freising 

Tel.: 081 61/80-0 odNebst 

Telex: 5 26529 texind 

Btx: *280505 

Kurfiirstendamm 195-196 

1000 Berlin 15 

Tel.: 030/8827365 

Telex: 526529texind 

Diisseldorfer Str. 40 

6236 Eschbom 

Tel.: 06196/8070 

Telex:5 26529 texind 

ID. Hagen 43/KibbeIstraBe 19 

4300 Essen I 

Tel.: 0201/2425-0 

Telex: 5 26529 texind 

Kirchhorsrer StraBe 2 

3000 Hannover 51 

Tel.: 05 IV 6480 21 

Telex: 5 26529 texind 

MaybachstraBe II 

7302 Ostfildem 2 (Nellingen) 

Tel. 0711/3403-0 

Telex 5 26529 texind 

EIRE 

Texas Instruments Ireland Ltd 

7/8 Harcourt Street 
Dublin 2 

Tel.: (01) 781677 
Telex: 32626 

espana 

Texas Instruments Espana SA. 

C/lose Lazaro Galdlano No. 6 
28036 Madrid 
Tel.: (1) 4581458 
Telex: 23634 

FRANCE 

Texas Instruments France 

8-10 Avenue Morane Saulnier, BP. 67 
78141 Velizy-Villacoublay Cedex 
Tel.: Standard: (1) 30701001 

Service Technique: (1) 3070 1005 
Telex: 698707 F 

HOLLAND 

Texas Instruments Holland B.V. 

Hogehilwcgl9 Postbus 12995 
1 100 AZ Amsterdam-Zuidoosr 
Tel.: (0 20) 5602911 
Telex: 12196 

ITALIA 

Texas Instruments Italia S.p.A. 
Divisione Semiconduttori 

Viale Europa, 40 

20093 Cologne Monzese (Milano) 
Tel.: (02) 2 5300.1 
Telex: 332633MITEXI 



Via Castello della Magliana. 38 

00148 Roma 

Tel.: (06) 5222651 

Telex:610587 ROTEXI 

Corso Svizzera, 185 

10100 Torino 

Tel.: (011) 7745 45 

Via Amendola, 17 
40100 Bologna 
Tel. (051) 554004 

NORGE 

Texas Instruments Norge A/S 

PB106 

Refstad (Sinsenveien 53) 
0585 Oslo 5 
Tel.: (02) 155090 

OSTERREICH 

Texas Instruments Ges.rn.bJrI. 

HieczingerKai 101-105 
A-1130Wien 
Tel.: 02 22/91 CXM) 
Telex: 136796 

PORTUGAL 

Texas Instruments Equipamento 
Electronico (Portugal) LDA. 

R. Eng. Frederico Ulrich, 2650 

Moreira Da Maia 

4470 Maia 

Tel. (2) 948 1003 

Telex: 22485 

SCHWEIZ/SUISSE 

Texas Instruments Switzerland AG 

RiedstraBe 6 
CH-8953 Dietikon 
Tel.: (01) 7402220 
Telex: 825260TEXIN 

SUOMI FINLAND 
Texas Instruments OY 

Ahertajantie 3 
P.O. Box 81. 
0201 Espoo 
Tel.: (90) M61-422 
Telex: 121457 

SVERIGE 

Texas Instruments 

International Trade Corporation 

(Sverigenlialen) 
Isafjordsgatan 7 
BOX 30 
163 93 Spagna 
Tel.: (08) 7939170 
Telex: 10 377 

UNITED KINGDOM 
Texas Instruments Ltd. 

Manton Lane, 
Bedford, MK41 7PA 
Tel.: (0234) 2701 11 
Telex: 82178 

Technical Enquiry Service 

Tel. (02 34) 223000 
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TI Regional 
Technology Centres 

DEUTSCHLAND 
Texas Instruments 
Deutschland GmbH. 

8of§ Freising 

Tel.: (08161) 804043 

Frankfurt/Main 
Diisseldorfer StraBe 40 
6236 Eschbom 
Tel.: (06196) 807418 

Kirchhorsrer StraBe 2 
3000 Hannover 51 
Tel.: (0511) 648021 

MaybachstraBe 11 

7302 Ostfildem 2 (Nellingen) 

Stuttgart 

Tel.: (0711) 3403^) 
FRANCE 

Centre de Technologic- 
Texas Instruments France 

8-10 Avenue Morane Saulnier, B.P. 67 
78141 Velizy-Villacoublay Cedex 
Tel.: Standard: (1) 30701001 

Service Technique: (1) 30701005 
Telex: 698707 F 

Texas Instruments France 

B.P. 5 

06270 Villeneuve-Loubet 
Tel.: 93 222001 
Telex: 4 70127 F 

HOLLAND 

Texas Instruments Holland B.V. 

Hogehilweg 19 
Postbus 12995 

1100 AZ Amsterdam-Zuidoost 
Tel.: (020) 5602911 
Telex: 12196 

ITALIA 

Texas Instruments Italia S.p-A. 
Divisione Semiconduttori 

Viale Europa, 40 

20093 Cologno Monzese (Milano) 
Tel.: (02) 25300.1 
Telex: 33 2633MITEXI 

SVERIGE 

Texas Instruments 

International Trade Corporation 

(Sverigefilialen) 
Isafjordsgatan 7 
BOX 30 
163 93 Spagna 
Tel.: (08) 7939170 
Telex: 10377 

UNITED KINGDOM 
Texas Instruments Ltd. 
Regional Technology Centre 
Manton Lane, 
Bedford, 

England, MK41 7PA 
Tel: (0234) 2701 11 
Telex: 82178 

Technical Enquiry Service 

Tel. (02 34) 22 ?0 00 
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